
RCA-7199 and RCA-7027' A. ., Perfect Pair For High-Fidelity Amplifier Designs 



Offer them a "top" note. Send your "deepest" bass. Blast your "fullest" fortissimo 
at them. Never fear the outcome if your high-fidelity amplifier is designed around 
this "perfect pair". .. RCA-7199, medium-mu Iriode sharp-cutoff pentode and 
RCA-7027-A, beam power tube. 

Study the sensitivity of the high-g,„ pentode unit of the RCA-7199... wonder- 
ful for use in a low-noise low-hum amplifier; consider the medium-mu triode 
unit ... ideally suited for use in a pha.se splitter. On the masculine side of the 
table is the other "mate", RCA-7027-A, developed specifically to reproduce the 
"big sounds". A pair of 7027-A's in a push-pull class AB, circuit utilizing feed- 
back and driven by a 7199 with an input signal of 2 volts can deliver a power 
output up to 76 watts with total harmonic distortion of less than 0.5% with a 
hum and noise level of 85 db below 76 watts. 

Ask your RCA Field Representative for the details on the High-Fidelity 
"Music Mates". ..RCA-7199 and RCA-7027-A. For technical bulletins, write 
RCA Commercial Engineering, Section F-9L-DE, Harrison, N. J. 



RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 
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RCA. 7199 and RCA-7027.A . . . mujic iraf«j 
ond quotity mofcf ... blend inlo a syiiem 
Ihot provider music reprodjclion 01 jU 
finest! 

EAST: 7i4 Brood Streel, Newark 2, N. J. 
HUmboldl 5-3900 

MIDWEST: Suiie 1 154,MerchondijeMartPloio 
Chkago S4, Illinois. WHficlioll 4-290O 

WEST: l>355 E. Woihinglon ftoulevord 
lot Angules 27, Colif. RAymond 3-8361 
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I The A[£W 
P SLIM-LINED 

GRAMPIAN 

DP4 DYNAMIC 
MICROPHONE 




with 



UNIFORM, WIDE-RANGE 
FREQUENCY RESPONSE 



AUDIOCLINIC?? 



JOSEPH CIOVAN£LLI='= 



A Complex listening RooiYi 

Q. 1')ie prolilcm is io iU:xiii)i and insitiH 
a JUtciiint) situation lulirre a mtlA-i7iiitm 
niimbei' of indiiAiluah con rjvdU tniy of 
twelve rhunneU of clux^iciil music motrriiil 
tliroit{/h crystal eurphono& [iwrltups 30-50) 
hifilt into t(ihJe!> in a Uirf/c room. The num- 
her of av/Htors will xnnj at an}/ -rnonie/it 
from nnnimmn to -inaLhi-nniju for aiiy of the 
hi: (live clianiiels and i^wilchinf/ c-liclf: and 
level variations inuxt ha held to an ub.ioluto 
iiiiiiimmn. The crystal phone.i have a re- 
.\ji0n.te of lOO-SGo'o cps. All of the ai'dilors 
H'ill he locntcd n.itlnn iJO-liO feet of Ihi: 
xoimd source. 

.7. How ore hioh itiipedimre pltonis {.~iO^- 
000 ohin.i) beat eonnei-ted io xnoh a awiti^h- 
irnj oi'yannemf^iit? 

2. 1.1 there antj prnr:twal remon whi/ iti'o 
onc-qnarler track IwtuU on one lope d^vt 
(pliif! t>vo one-</uaTtcr if ark era.'^e lietid.-;) 
rtiiiuot s)ip})J)/ the mater ill! for -t Of tlie.^e 
rhauii^As? Can. these channel.^ he ^-rasi'd, 
n^eord/jd and played Vaclc .'^cparnt ety irilli 
eme- D. li. li., Jioelte.^ter, N. i'. 

A. 1. Tlio plioiie.'i (-.m he. ^h'ivcii very 



,?0 Nctvbirl.: .ive., BrootJi/n .S. X. Y. 



iiifccl.v fi-imi catlioiir followers l)ec;ui!SL' til's 
\v:itt;i};(; reqiiiieil for eaeli headset svoiiW 
Ije i)u';i.siired in milliwiitts ratlier t.lijin 
\v;itts. A few iiiilU\v;it.ts would be ciiougli. 
Uomeiiiljer that trystnl phones are voltage- 
operated dcvieci. 

If 1 wore making this installation, I 
would i)roeci.;d .'is follows: Sinc-c there are 
1^ imijilificrs and possilily iiO headsets, I 
would not use ;i separato amplifier for c.aeh 
headset. Tliu iiviniijcr ot tubes and other 
(Oiiipiinent j would ho stag.trerinfj, and niaiii- 
Icuai.iee would Ijccome a. major problem. 
V.ven my prop(j..;al will encompass qui to a 
bit of circuitry. For ivinij)li(;ity. assume 
that yiiii arc going to n><<: 20 headsets. Tlic 
out]iut of each program tliannel ii? fed 'into 
four catliodu followers, each of whose im- 
ptvfiance is made as low as |"i0S5il.>le. Ivieh 
uMthodc; follower will .supply a maximum 
of five headsets. The e.oupliiig capacitor 
l.'roui caeli ealhodo follower .should be fjuitc 
l:n->^e, O.M uf or perhaps as high as 1.0 iif. 
Tlie far .sides of each of these eapacitovs 
are terininatcil with ^170-1; resistors. (There 
will lie 48 cathode follower.';, and hence iS 
separate (ermin,Tl.ioiis. ) Jlivide your phones 
into 4 groups, ,5 per >jro\rp. lOaeh iiend.sot 
s-hoidii lie. providwl with it<i own 50-K 



PROGRAM 

SOL«CES 




TO fOURTH GROUR 
OF 5 SWITCHES 



Fig. 1. 
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High quatity performance is assured 
by the Grampian DP4 Dynamic Mi- 
crophone's uniform, wide-range re- 
sponse, extending from 50 c/s to 
15,000 c/s. But with Grampian, you 
also enjoy the styling, adaptability 
and light weight so vitally important 
to a microphone's function. Gram- 
pian's slim-line styling never detracts 
from the user's oltention. It is de- 
signed to be highly adaptable for 
virtually every conceivable micro- 
phone requirement, yet its light 
weight (less than a half-pound) 
makes it particularly ideal for hand 
use. The Grampian DP4 Dynamic 
I Microphone is supplied with 18 feetj 
of cable, a desk stand with a swivel I 
adapter. It is available in imped- 
ances of 25, 600 or 50,000 ohms. 

LIST PRICE: $49,501 

Write us for complete InformaHonl 
and expect a quick reply. 



8 Third Avenue, Pelham, N. Y. 

Canadian Agenfi: Engineering Sound Syitami Ltd., 
167 Kipling Avenue South, 
Toranf» 13, O/ilafio, Canada 

CWUo, 345 W. Oibarne Sd., 
No. Vancouvor fi.C, Canada 
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DON'T COMFROMISE 
WITH QUALITY... 
The advantages 
are all In favor 



of the 




It's 

Economica! 

IX",'^pilc ii.s j]]yHy 
Jiclvanlrtjics, the 
coKi i>f :i G;irr;ial 
C!innj:i.r Is sti)] 

M.]^ar;uc i\rm. 
Hacked by 
(i.Trr;(r<l'>; 
36-vcar r<.'i:orU 
of pcrfccL 

pl.■^^^l^m;ln^:(^.. 





There's a Garrard for every high fiderity system. FuUy wired for Stereo and Ufjnsur^l records. 




I New CompQrdtOT Guide — llttf' 

\ Gfltratd Sal^ CotpotfiUeti, Dept. 

j Port Wa^hirjStODi Now York* 

I Please send your new comparator ^aSdrt 

I which compares &i\ Garronl playcjt uiij 

j tbetr advanced feotuic^* 
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GARRARD SALES CORPORATION, nil, It Brlllik liuMitrJu Cup., fort wslilnilon, N. T. 

Conadton In^utrlCi lo Cho). W. Polnlon, Lid., i Akino Avo., luromu 
Torritorlos other ihon U.S.A. and Conodo ta ©oircid Enotnoeilng i MIS. Co., Lid.. Swindon. WHii., Enslond 



Address— 



I City_ 




says leading consumer research publkathn 
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Moit importanf 
of ait, "Best Buy" means 
BEST LISTENING - ot \ow cost The 
Ductone non-m<i9n«tic stereo cartridge is 
the vi.tal! link faetvbreen the promise of stereo 
recording and your ultimate enjoyment of glorious 
fuli-dimehsional sound. Budget-priced but not 
budget-minded, the Duotone cortrtdge delivers 
highest output, perfect compliance hum-free perform- 
ance and here's a Duotone bonus: lowest replacement 
cost of diamond-sapphire stylus. 

Write for completn data and specificafions. 



I \ COMPANY, Inc. 

LOCUST STREET . K6YPORT, N. J. 



poteutioinctev for individual volui.no ad- 
justment. Eaeli phone is also fitted ivitli n 
switcliing eircnit SQO-h that you can swif:C'h 
to ;u>3' of the 12 program sources. 

Here is wliere the grouping comes in 
and whore things eaii Ejet complicnted. H<i». 
uiomber tliat there arc fonr cathode fol''> 
lowers per program channel. Each is in- 
tended to feed a particul.ir £;roup of five 
headsets. We will arbitrarily number e.ieh 
cathode follower of a. given source 1, 2, 3, 
and i. Cathode foUox^er 1 of each cliannel 
will feed group 1 as follows ; 

1. Connect tlie arms of the five ssvitches 
(A, B, C, D, and E) in group ]. to their 
respective potentiomctDrs and phones. 

2. Contieet position 1 of switch A of 
group 1 to cathode follower 1 of progran* 
channel 1. 

3. Connect po.sitiou 2 of switch A of 
group 1 to Kathode follower 1 of program 
channel 2. 

4. Connect position 3 of ssvitcli A of 
group 1 to cathode follower 1 of program 
channel 3. 

5. Proceed until all 12 positions of the 
ssvitch are eonneeted. 

This svill allow one pair of headphones 
in one group to receive any of the program 
channels. Switch B of group I is similarl}' 
sviretl to ciitliode follower ] of each of the 
12 program sources. Positions C. D, and E 
arc similarly eonneeted. Group 2 is wired 
in the same manner, except that all sssiloli 
positions are wired to cathode follower No. 

of each program channel. Proceed like- 
wise for groups 3 and 4. 

The system should incorporate a. VU- 
iTicter circuit \s-liicli. can be ssvitched to any 
of the inputs of the 12 program preampli- 
fiers in order to determine v/hethcr enough 
level is being sent out to snpply adequate 
listening lex'cl to the groups of headphones. 

Note that 1 am loading the cathode 
followers as lightly as po.ssible. Tliis is 
done in order tliat tlie levfl ^vill remain 
substanti silly constant with a load of from 

1 headset to 5 headsets. There should be 
no switching clichs, even when a listener 
switches to a group fcp whieh no our else 
is listening. Tlds is accomplished through 
the use of the 470-k grid resistors: they 
keep the capacitors elu-.rged es'on when tl)cy 
are not loaded by phones. Fii/urr l shows 
the method of wdring one group of head- 
pliones. The diagram should be followed for 
each of the remaining three groups, Figure 

2 shows the detail for a typical eatliodc 
follower. 

You should be able to use two -l-traek 
tapeheads in the manner you suggest, since 
each actually has only two "heads," not 
four. They are spaced so as to cover traek.s 
1 and 3, counting from the top. The second 
head is mounted slightly lower anii eovers 
tracks 2 and 4. However, there is one thing 
whieh must be done. If you svish all four 
tracks to play fit once, they must be re- 
corded in the same direction, not alternately 
as in the usual d-traek machine. 

Erasing an jndiyidufil tape presents seri- 

[Continusd on patjc /"-'i) 
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SUPERLATIVE 



THE PEERLESS K-241-D (20-20 Plus) 
INPUT TRANSFORMER 

The K-241-D is a 20-20 Plus transformer of comparatively small 
size ill relittion to its porformance characteristics. Its primary balaiice 

places it m a class with repeating- coils (See Chart C) . It is magnetically 
shiukled to 90 db. The following charts show its superb pcrfoniiance. 

They demonstrate the quality of Peerless which can help 
solve youi' input transformer pi'oblcnis. 




I 



D I A G R A M A - Fr euue ney Re span se ^4 V D 
Frequency response curves for four oper- 
ailwg conditions, divided into two parts. 
The first shows response M rnaxlmum 
rated power level with the Iransforme; 
terminated resistively and unterminated. 
The same conditions of operation are 
shown in the second part except for the 
—60 dbm level wtiicti is representative 
of mrcrophone output- Extreme performa'n-C'e 
stabifity is illustrated by these frecrueftcy re- 
sponses taken at widely differert power levels and 
under two extremes of operations; that is. with open cir- 
cuite(J secondary and witti ftifly loaded secondary. Performances 
between these ejttremes are within the Uluslraled iimiting curves. 
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DIAGRAM B ' Harmomc OlstartiDn K-24 1 -D 

Distorlion characteristics are shown under 
three conditions. 

a. input at -hfi dbm, secondary open circuitetJ 

h. Input at -1-8 dbni, secondary resistively 
terminated 

C, Input at 0 dbm, secondary resistiveiy 

terminated 
d. ascillator resiilual Qist'OrtioA 
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fREOU(HCV IN LYCLES PEtl SECOND 

DIAGRAM C - LonEltudlnal Current CanCellinE Characteristics of 
the K-24KD 

The attenuation of longitudinal currents, measured on the 600 
ohni input connection is shown in db below the relative steady* 
state transmission level- 
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Fi-equency response is guaranteed on all 20-20 plus transformers 



Dtscri^t'ive Data 



"Max. Impedance. Ohms Primary DC MA 
Leveii Primary Secondary Max, Unlial. 



Frequency response. ± 1 db ; 10-2S,CO0 cps. 
Primary balanced to attenuate iongitiidinal 
currents in excess o( 50 db. Secondary may 
be used single ended or in push-puil. Has 2 
secondary windings with balanced capaci- 



Dlmensions, Inches 
Height Depth Width 

2% m 2 



WeigM 
Lbs. 



Net 
Price 



1 



S30,00 



■*-8 SOO-280- 0 
dbm 125-31 70,000" •' 
or or 
SOO-340- 8'),000'" 
150-37.5 

lance to ground. Electrostatic shield is provided between primary and secondary. Has 90 db electromagnetic shielding. Insertion loss lyi db. 
Transformer win operate into open circuit or resistive load. Frequency response down less tban 1 db at 15 KC, when operated into resistive 
load shunted with 120 Mf^FD, capacitance. High power rating makes transformer suitable far use as output transformer. 

•This transformer may also be used as a bridging transformer. * 'Maximum operating level. 1 mw reference. 

Complete appltcation data in saeh packing box. ■'"Impedance is total of two separate windings. 

Available only thruuoh authorized Peerless diatrihuinn;. , 
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SinCi; 1935, Peerless- has designed and manufactured transformers ol high- 
est reliability to exact specifications for electronic application. Peerless - 
pioneers in size-reduction - established industry standards for ruggedness 
of packaging and reliability of sealing. 

Peerless Is the leader in the design and production of broadband trans- 
formers. 

Transformers engineered and built by Peerless include^ units froni 1/^ of 
a cubic inch to more than a cubic feet; frorn fractional voltages to 30,000; 
from less than one cycle to approximately a half megacycle, and In one. 



two, and fhree-phase or phase-changing configurations- Construction cite- 
gories cover the entire range from open-frame construction to potted, 
hermetically-seaied and vacuum-Impregnated units. Peerless transformers 
can be varnish-treated, fosterited. epoxy or silaslic-lmpregnated and en- 
capsulated- Hermeticajly-sealed units can be compound, resin, mineral or 
silicone oil-filed. 

Whatever your transloimer needs, Petriless engineers can design to any 
given military or commercial specrfjcat.ions, and .manufacture in any quan- 
tity. We Invite your inquiries. 




PEEKLESS 



ELECTRICAL PRODUCTS 



Division of 



6928 S. WlcKirle^ Amrnis, iLes Angeles 1, Calif. 161 Sixth Avenue, New York 13, N.Y- 



ALTEE 
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for less work and more play 

GET THE TURNTABLE 
THAT CHANGES RECORDS! 




No turntable and no record player, 
in the history of higrh fidelity, j^ives 
you more quality and more features 
than the famous Miracord XS-200! 

• herivyweiKht, ni"oft:Bsional-lyr»e tuvn- 
table— GJirfa fully-nutomatic changer t 

• jilnys iwth stereo and moiiophonic! 

• jjOiih- button controlled throui^houtf 

• MRfTic Wand BDindles diminate 
pmhev platforms and 5taljili7,ing 
arms! 

• intormixcii 10" and 12"; plays ;ill 
4 sDoeds; has a "i-nolo motor! 

• oven as n turntaWo it shuts oft 
automntically when reco:d is 
finEshed and tone arm returns to 
vest position. 

—t/r.t it /irtttf.ft nuly ajuHojihilfi. «rtt 




the stereo cartridge that 

ELIMINATES HUM! 



Stkiieotwin is the perfGct mngiictic 
carl;vid(^e for stereo and mon- 
aural; It fits <ill record chanpevs nnd 
EtfitulRvd tone arms. And lli<inks to 
speci.il construction and MuMctal 
sliielding, it eliininates huml Instant 
stylus replacement, too. 

NOW audio )j}iHc net 



i-'Ar. AHEAD^THB HNEST BY FAU 

Jlvailabie at selected dealers. 

for Free CMtetto_oitc., >>/c/7*r icritc Dcyd. A 

AUDIOCERSH CORP. 

514 BroadMay. New York 12, N.Y. 

WORTH 6-OeOO 
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Hi-Fi System Hum 

Sir: 

Tliu iiiiiJurLitut lopir (ij; luim is iij^riijn 
t^nsidercd, t.liis time necadciitailv. To those 
ave clieelcodj clinnnated, rcchcclvcd, 
rowire<], iiiid so on, until every method of 
Imiii redtifttioii lias bctn eniplnyeJ with n 
lack of s\iffieient nssiilrs, I sujfjjest one 
more try. A few years ;(j;o, T succeeded in 
reducing the hum level within my radio- 
phono lii-ri system (which is responsive 
aurl.ibly and technically down to 2(i cps) 
to it nearly iiii.iudible level. Hecontly^ how- 
ever, I have been disturbed by a gradual 
increase in the horn level. Tliis situation 
h;is been growing worse Over the pa.st fe^' 
months. 

I^ast week, a:; n result of ijistalling some 
heavy appliances in my home, I Jiad my 
electrical .service rewired from pole to 
hrancli-cireuit panel. At the same time, 
the water-pipe j;ri>und was lifted tempo- 
rarily for a few days while a new location 
for the ground connection wa.s established 
near the new nieter box-. Sininltane<ui.sly 
the hiun level increased .significantly. Since 
the water-pipe ground for the new elec- 
trieal service has been establisliod , the 
audible hum ha.s disappeared completely. 

As a result, I should like to offer th<; 
following advice: Check yonr water pipe 
ground connection from your electric 
power panel, meter bo:i, and so ou. Make 
sure tliat .ill counetti.on.s are cleaned, tight- 
ened and protected from corrcsion and 
mechanical abuse. I.ow impedance grounds 
are essential— ;ipparently even in your 
electrical service. 

A. C. POI'F. .IR., 

(;!t2G Kl Cedrjil St., 

Long Reach J;'5, (_.alifonii:i. 

A.C. Balance in Power Amplifier 

Sll!: 

I should like to take e.weption to one 
statement made by Mr. Iloi-owitz in his 
line article on pu.sh-putl ampliiicri in the 
April issue. 

A. C. 1ialjinc<j has proved beneficial in 
cases where perfection demands distortion 
at the lowest po.s.^ible level, even with 
closely matched output tubes, and with 
selected dual-triude inverters Or drivers. 

I e;m think of some half-dozen high- 
power kit amplifiers to which balancing 
;irrangcmcut.s have been added to the 
pli.ase. splitter circuit. In each case, a lower 
i.ntfcnnoduUitio)i and harmonic distortion 
was realized. Further, any change of tubes 
from the phase sidittor on to the Output 
stage almost always ncce.ssitates re-balanc- 

To be eompletety objeetivft, however, in 
most ca.ses the difference, while measur- 
able, cannot be delected bv ear. 

t-. P. \')My/A'.h1,, 

1102 ricetridgo Drive, 

i5Hu Diego C, California, 

Audio fdfents 

Sir: 

For a long ti)iie T have ijitendcd. to write 
and tell you that I ha^■c missed the feature 
Audio Patents, by 1^. II. Dorf, and woulil 
like to see it reinstated. 

Please add uiy voice and vote to the 
reader who roeendy wrote to you in the 
sanie vein. 

C. E, BsaMAN, 
Argoniie National Laboratory 
P. 0. nox 209, 
Leuiont, Illinois. 
\Pi>. mias {lii;m, loo. Ep. 



• Electro-Voice, Inc ]j>ucl"iauan, .Mich., 
Iia£^ ju^jt p\ibli»-:hed one of tlic mo.*?! hand- 
.sume and worlb-whilc hisli-tidi-lity cata- 
Injjs ev<fr to bft produced. A ccmTJlt^t<-''ly 
new and colorful snide LO the extensive 
K-V lino of speakers, enclosures, anil 
spe.iltei- .systeniH, Catalosr lU-i alSLi eoii' 
cain.s a. well-wrltlen ialroduciion to siereo 
.sound and il 1 us f rates priDper place men i. 
of -SPCaUecs in st<*reo music s>-.steins- Ir- 
ro.spe<::t.ive of your interest in ??]ii-Rl;er^^ 
and speaker sys-tems— w-hc[h,;r layniau or 
profoKsir.nal — t.bi.^ catalos will be a 
wort.l\>' ii^ldition to you)- audio ]ih]-ar>'. 
Available upon written requ,>sc, Specify 

Catalog- r-ie 

• Valor Instrxunenta, luc, 13211 Cren- 
.shaw, C.ardena, Calif., has jicrronnid a 
Hue ind<islry service with the publication 
of "Audio Transistor Kinks," Vol. 1. Xo. 
1, a four-pa^re folder covering "Vijltagc 
Breakdown and Leakage Current in Tran- 
nistovs." Written or a professional en:ri- 
uoeriny' level, these articles have stimu- 
lated a sreat deal of favorable comment 
.so far, and will undoubtedly be of eon- 
,';ider,ab1e intere.^t to AUDIO'S rcadccs 
who work with tran.sistors in any nianner. 

r-i7 

• Jensen ManiufactUTlng' Company, (ililll 
S. Laramie Ave., Chicago 3S, 111., fully 
illustrates and describes its new line <.ii 
niouoplioini; and stereo speaker sytitems 
in Catalog lC."i-C which will be mailed 
free upon written vccinest. Complete sjie- 
oiflcntions of the new Jen.scn tube-vented 
I3ass-Superflex enclosures tor hii;b-toni- 
pliance Klexair ivoofevs are iucUidert. Tin; 
.Stereo Director units which are said to 
permit ■■aiming" of directional frcqueu- 
cies, thus eliminatlug the need for anglint,- 
oa.binetry, arc fully explain'id Also ill- 
lustr.alcd and described arc the Jensen 
kits for thn.sc wlio wish to build their 
own eablnetsi or built-in speaker system.s. 
An excellent caialog. tVrite for a copy. 

r-18 

• CBS-Stytron Advertising- Sefrice, P.irkcr 
Sc., Newburvport, Mas.s., will mail free 
n copy cf a most interestint; arl iclc titled 
"Whv a Ceramic Ciarlridse-"^ Wriilco by 
Hud Tonior, HiiB 4-pflge folder does an e:vL- 
cellent job of an.alyzins the l>asl.^ dnter- 
oncos in crvstal, ceramic, and magnetic 
pickups. Although pi-oi>onents of otber 
types of cartridees may take issue with 
certain of its oo-nclusions, no oae will 
deny that the author presents his case 
with force and authority. ■Write for this 
excelleut piece of audio literature— -oi 
iritcrc.-^t tr> oncinccrs and b"bi>yists alike. 

• University lioudapeakers, Inc, SO S. 

Kcnsico .Vve., White Plains, .\'. V., has 
ju.'^t issued a bandsoiuely-prepared 1 1>- 
pace booklet appropriately (itled ".-Vn In- 
formative Guide to ILsh Fidelity Stereo 
and Xlonophouic .'Jpc-aker .Sysleius and 
Compoueuts." .\vailable free up'^n writ- 
ten rcquesL, tbi-s book is full of usclul 
information, lips and practical suKges- 
tions of interest to everyonu conteniplat- 
inc buildiuf,' or improving a hi-li speaker 
svstem. In ■;idditioii, there is a cuiupu ic, 
concise, illustrated description of every 
speaker and accessory compuiicni niaiui- 
faciured by University. Direct yiur re- 
quest for a" copy to Desk 73 L- 1. F-20 

• The Tumer Company, DQfi ITth St.. N.l^., 
Cedar Rapids, Iowa, -^vill mail uin.n re- 

a. new catalog on the company s 
lino of micvopbones, stands, and 
miscellaneous accessories, llhistra-; 
specifications, and description 



for 
P-21 



finest 
cucire 
other 

lions, . . , - 

each in-'.duct anikc this publication an ex- 
eivlleni h.andbook for the sclecliou of 
niicri.ipbone.s and accessory ecinipujcn^i 
any tipi>licatiori. W'rito for i 

a Amplifier Corp. of America, Trans- 
Ma^Ticnilte Division, S98 Broadway, New 
York i;!, N. v., will mail wittiout cost a 
new (;-i>age V>rncbure de.sci lbing in dc_tan 
exclusive mechanic^-il and electrical fea- 
tures of the latest TransMaffnetnitc tran- 
si.st.orized, battery-operated, spnnf.--moter 
portable tape recorders whie.li were enfri- 
nccred esiieciallv for professional field 
applications. Hinglo- and inultl-speed juod- 
els are available and listed with their re- 
spective recordiriR characteristics tabu- 
hitod for oasv reference. Tlie recorders 
operations are concisely explained and 
complete technical .specifications, rccom- 
niondod accessories, a.s well as direct fac- 
to'i'y prices are included. P-22 
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SUPERLATIVE 



THE PEERLESS K-241-D (20-20 Plus) 
INPUT TRANSFORMER 

The K-241-D is a 20-20 Plus transfoimcv of comparatively small 
size ill relation to its pcrformaiice charactevistics. Its primary balance 

places it in a class with repeating t^oils (See Chart C). It is magnetically 
shielded to 90 Ah. The following charts show its superb performance. 

They demonstrate the qiiality of Peerless whifh fan help 
solve your input transformer problems. 





□ IAG1lAMA-FiegiJBncyRss[ionseK-241-D 

Frequency response curves for four oper 
aling conriitions. diuided into two parts. 
The first shows response at maiiimurTi 
/■ated power level with the transformer 
terminated rcsrstiuely and unterminaled. 
Tile same conditions of operation are 
sliown in tlie second part except for ttie 
-60 dbjn level wtiich is representative 
of microphone output. Extreme performante 
stability is illustrated by these freouency re- 
sponses taken at widely different power levels and 
under two extremes of operations; that is, with open cif. 
cuiled secondary and witti fully loaded secondary. Performances 
between tfiese extremes are withifl ttie illustrated limiting curves. 




0 1 A G R A M B - Harmonic Distorllon K-24 1 -D 
Distortion characteristics are shown under 
three conditions. 

a. Input a1 +& dbm, secondary open circuited 

tl. Input at dbm. secondary resistively 

terminated 
C. Input at 0 dbm, secondary resislivcly 

terminated 
d. Oscillator residual distortion 




TRECUtNCY Ik CVCLFS PER SECOfrfS 

DIAGRAM C - Longitudinal Current Cancellinz Characteristics of 
theK-241-D 

The attenuation of longitudinal currents, measured on the 600 
ohm input connection is shown in db below the relative steady, 
state transmission level. 



EBE'OUlfWCf IH C/CLES OE» SLCOMH 



l^fequ^ficy respdn^e is ^artant^ed dll 20-20 plus Iran^fEjrmers 



Descrictive Data 



•-Max. 

Level 



Impedance, Ohms Primary DC MA 
Primary Secondary Max. Uiibal, 



Dimensions. Inches 
Heijht Depth Width 



Weight 
Lbs. 



Net 
Price 



Frequency response, ± 1 db : 10-25,090 tps. 
Pjimary balanced to attenuate longitudinal 
currents in excess of 50 dt>. Secondary may 
b£ used single ended or in push-pull. Has 2 
secondary windings with balanced capacl- 



->-8 500-280. 0 - 2% 11;!! 2 1 $30,00 

dbm 125-31 70,000"" 
or or 
600-340- 84,000' ■■ 
150-37.5 

tance to ground. Electrostatic shield is provided between primary and secondary. Has 90 db electromagnetic shielding. Insertion loss IVi db. 
Transformer will operate into open circuit or resistive load. Freauency response down less than I db at 15 KG, wtien operated into resistive 
load shunted with 120 MMFO, capacitance. High power rating makes transformer suitaole for use as output transformer. 



'This transformer may also be used as a bridging transformer. 
Complete application data in each packing box. 



"Maximum operating fevel, 1 mw reference. 
■"Impedance is '.otal of two separate windings. 



Available only throui/h. auihorized Peerleits ilintributorN. 



Since 1935, PeerlesS-has designed and manufactured transformers of high. 
Bst reliability to exact specifications for electronic application. Peerless - 
pioneers in size-reduction - established Industry standards for ruggedness 
Of packaging and reliability of sealing. 

Peerless is ihe leader in the design and production of Ijroadband trans- 
formers. 

Tiransformers engineewd and built fay Peerless Include ; units from of 
a cubic inch to more than 8 cubic feet; from fractional voltages to 30.000: 
from less than one cycle to approximately a half megacycle, and in one, 



iPEEKLESS 



ELECTRICAL PRODUCTS 

6920 S. McKlnley Avenue, Los Angeles 1, Calif, ISl Sixth Avenue, New Vorlt 13, N.Y. 



two. and three-phase or phase. changing configurations. Construction cate- 
gories cover Ihe entire range from open. frame construction to potted, 
hermetically.sealed and vacuum-Impregnated units. Peerless transformers 
can be varnish. treated, fosterited, epoxy or silastic. impregnated and en. 
capsulated. Hermetically. sealed units can be compound, resin, mineral or 
silicone oil-filed. 

Whatever your transformer needs, Peerless engineers can design to any 
given military or commercial specifications, and manufacture in any quan. 
tity. invite your inquiries. 




Divisior of 



ALTEC 
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• style 

• performance 

• quality 



STEREO EQUIPMENT CABINET KIT 

MODEL SE-1 (center unit) $1^095 
Slim. wi. 162 Inc. i^-^ 

MODEL SC-1 (speaker enclosure) $0095 . 

Shpg, vn JS lbs. eacn 

Superbly designed cabinetry to house your complete stereo sysicni. 
Delivered with prc-cu-. panels to fit Hcaihkii AM-FM luncr (PT-I), 
siereo preaiiiplifier (SP-I & 2) and record clianger (RP-3). Blank 
panels also supplied to cut out for any other cciiiipmcnv you may now 
own. Adequate space also provided for tape deck, speakers, record 
storage and amplifiers. Speaker wings will hold Hcaihkii SS-2 or 
oihcr speaker units of similar size. Available in iinnnislied birch or 
mahogany plywood. 



MONAURAL-STEREO PREAMPLIFIER 
KJT (Two Chanr»el Mixer) 

MODEL SP-2 (stereo) $56.95 Shpg. V\/t, 15 lbs. 
MODEL SP-1 (monaural) $37,95 Shpg. W1. 13 lbs. 
MODEL G-SP-1 (converts SP-1 to SP-2) $21 .95 

Shpg, Wt. 5 ibs. 

Special "building block" design allows you in 
purchase instrument in nionaural version and add 
sleroo or second channel later if desired. The SP-I 
monaural preamplifier features six separate inputs 
with 4 input level controls. A function selector 
switch on the SP-2 provides two channel mixing. 
A 2(V remote balance control is provided. 




PROFESSIONAL STEREO-MONAURAL 
AM-FM TUNER KIT 
MODEL PT-1 $89^^ 

The lO-tubc FM circuit features AFC (automatic 
frequency control) as well as AGC. An accurate 
(uiiinB meter operates on both AM and FM while 
a 3-positit)n switch selects meter functions without 
disturbitig stereo or monaural listening. Individ- 
ual llywiicci tuning on both AM and FM. FM 
sensitivity is three microvolts for 30 db of quieting 
The .^-tube FM front end f.s prewired and pre- 
aligncd, and the entire AM circuit is on one printed 
circuit board for ease of construction. Shpg. Wt. 
20 lbs. 



World's largest manufacturer of 
electronic instruments in kit form 

HEATH COMPANY 

Benton Harbor, Z5i Michigan 



a $i)bsldSary of Daysirom, Inc. 




HIGH FIDELITY 
RECORD CHANGER KIT 

MODEL RP-3 *64-®^ 

Turntable quality with fully automatic 
features! A unique "turntable pause" allows 
record to fall gently into place while turntable is stopped. The lone 
arm engages the motionless record, and a friction clutch assures 
smooth slarl. Automatic speed selector plays mi.ved 33H and 45 
RPM records regardless of sequence. Four speeds available: 16, 33^3, 
45 and 78 RPM. Changer complete with GE-VR-ll cartridge with 
diamond LP and sapphire 78 stylus, changer base, stylus pressure 
gauge and 45 RPM spindle. Shpg. VVi. 19 ]bs. 



"EXTRA PeRPORMANCE" 55 
WATT HI-FI AMPLIFIER KIT 

A real work horse pacl;ed with top quality 
features, this hi-fi amplifier represents a 
remarkable value ai less than a dollar per 
watt. Full audio Output at maximum 
damping is a true 55 watts from 20 CPS 
to 20 ke with less than 2% total harmonic 
distortion throughout the entire range. 
Featuring famoits "bas-bal" circuit, push- 
pull EL34 lubes and new modern styling. 
Shpg. Wt. 2S lbs. 




MODEL W7-M *349S 
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HIGH FIDELITY AM TUNER KIT 
MODEL BC-1A $26®^ 

Designed especially for high fidciity applications 
ihis AM tuner will give you reeeptioii close lo 
FM. A special dcleclor is incorporated and [he 
IF circuits arc "broadbandcd" for low signal 
distortion. Sensitivity and selectivity are evccllcnl 
and quiet performaticc is assured by a high 
signal-to-noise ratio. All tunable components 
arc prealigned before shipment. Your "best buy" 
in an AM inner. Shpg. VVt. 9 lbs. 



"BOOKSHELF" 12 WATT AMPLIFIER KIT 
MODEL EA-2 $28^^ 

There are many reasons why this attractive amplifier is such a tre- 
mendous dollar value. You get rich, full range, higti fidelity sound 
reproduction with low distortion and noise . . . plus "modern styling". 
The many features include full range frequency response 20 to 20,000 
CPS ±1 db with less than 1% distortion over this ranye at full 12 
watt output — its own built-in preamplifier with provision for three 
separate inputs, mag phono, crystal phono, and tuner — RIAA equal- 
ization — separate bass and treble tone conlrok — special huin control 
and it's casy-io-bulld. Complete instructions and pictorial diagrams 
show where every part goes. Cabinet shell has smooth leather texture 
in black with inlaid gold design. Shpg. Wt. 15 lbs. 



"MASTER CONTROL" PREAMPLIFIER KIT 
MODEL WA-P2 *19'7S 

All the controis you need to master a compSete high fideJity system 
are incorporated In this versatile instrument. Features 5 switch- 
selected inputs each with level control. Provides tape recorder and 
cathode-foliower outputs. Full frequency response is obtained within 
+ 1 i/i db from 15 to 35,000 CPS and will do full justice to the finest 
available program sources. Equalization is provided for LP, RIAA, 
AES, and early 78 records. Shpg. Wt, 7 lbs. — — 




HIGH FIDELITY FM TUNER KIT 
MODEL FM-3A $26®^ 
For noise and static- free .sound reccpiion, this FM 
tuner is your ieasl e.^pensive source of high ii- 
delitylYiaicriai. Efficient cirtiiil design features 
stabilized oscillator circuit and Hoadband IF 
circuits for full fidelity with high sensitivity. All 
(unable components arc prealigned before ship- 
ment. Edge-illuminated slide rule dial. Covers 
complete FM band from 88 to 108 mc. Shpg 
VVi. 8 lbs. 



"UNIVERSAL" 12 WATT 
AMPLIFIER KIT 

MODEL UA-1 $21^^ 

Ideal for stereo or monaural applications, this 
12-\vaii power package features less than 2% 
total harmonic distortion throughout the entire 
audio range (20 to 20,000 CPS) at full 12-watt 
output. Use with preamplifier models WA-P2 
or SP-1 & 2. Taps for 4, 8 and 16 ohm speakers. 
Shpg. Wt. 13 lbs. 



MODEL TE-1 *39 

SJino. wt, lOI&s. CrjDD Pfoamplii^er Only) 



HIGH FIDELITY TAPE 
RECORDER KIT 
MODEL TR-1A SQSSS 

The inodel TR-IA provides monaural record/playback with fast 
forward and rewind functions. 7i/i and iy^ IPS tape speeds are 
selected by changing belt drive. Flutter and wow are held to less than 
0.35%. Frequency response at T/i IPS ±2.0 db 50-10,000 CPS, at 
334 IPS ±2.0 db 50-6,500 CPS. The model TE-1 record/playback 
tape preamplifier, supplied with the nKCh;«nical assembly, provides 
NARTB playback equalization. A two-position selector switch pro- 
vides for mike or line input. Separate record and playback gain 
controls. Cathode follower output. Complete instructions provided 
for easy assembly. Signal-lo-noisc ratio is be!ier than 45 db below 
nornial recording level with less than 1% total harmonic distortion. 
(Tape mechanism not sold separately). Shpg. Wt. 24 lbs. 



YOU'RE NEVER OUT OF DATE 
WITH HEATHKITS 

Heathkit hl^fl systems are designed for maximum flexl- 
bffliy. Simpfe conversion from basic to complex systems 
or from monaural to stereo Is easily accomplished by 
adding to already existing units. Heathkit engineering 
skill Is your guarantee against obsolescence, Expafid 
your hl-fl as your budget permits . . . and, If you like, 
spread the payments over easy monthly Installments 
witfi the Heath Time Payment Plan. 
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CONTEMPORARY 

Model CE-IB Birch 
Model CE-1M Mahogany 




• No Woodworking Experience 
Required For Construction. 

• All Parts Precut & Predniled 
For Ease of Assembly. 

• MaximumOverall Dimensions; 
18"W. x24" H.x35>^" D. 




TRADITIONAL 

Model CE-1T Mahogany 



CHAiRSlDE ENCLOSURE KIT 

MODEL CE-1 $4.39= each 

Control your complete home lii-fi sys[t;in riglil froM 
your easy cliair with this handsome chairsidc en- 
closure in either iradiLional or contemporary mod- 
els. It is designed to house the Heathkit AM and 
FM tuners (BC-IA and FM-3A) and tlie WA-P2 
preamplifier, along with the RI'-3 or majority of 
record changers which will fit hi the space provided. 
Well ventilated space is provided in the rear of the 
enclosure for any of the Heathkit amplifiers de- 
signed (0 operate with the WA-P2. The tilt-out 
shelf ean be installed on either right or left side as 
desired during the construction, and the lift-top 
lid in front can also be reversed. All parts are pre- 
cut and prcdrilled for easy assembly. The con- 
temporary cabinet is available in either mahogany 
or birch, and the traditional cabinet is available in 
mahogany suitable for the finish of your choice. 
All hardware supplied. Shpg. Wt. 46 lbs. 



IT'S EASY . . . IT'S FUN 
AND YOU SAVE UP TO % 
WITH DO-IT-YOURSELF HEATHKITS 

fulling logelher your own Heathkit can be one of the most 
exciting hobbies you ever enjoyed. Simple step-by-slep in- 
structions and large pictorial diagrams show you where 
every part goes. You can't possibly go wrong. No previous 
electronic or kit building experience is required. You'll 
harn a lot about your equipment as you build it, and, of 
course, you Mill experience the pride and satisfaction of 
having done It yourself. 




BASIC RANGE" Hl-F< SPEAKER SYSTEM KIT 

The modest cost of this basic speaker sys- 
tem makes it a spectacular buy for any 
hi-fi enthusiast. Uses an i' mid-range 
woofer and a compression-type tweeter to 
cover the frequency range of 50 to 12,(300 
CPS, Crossover circuit is built 
in with balance control. Im- 
pedance i.s 16 ohms. Power rat- 
ing 25 watts. Tweeter horn ro- 
tates so that the speaker may 
be used in either an upright or 
horizontal position. Cabinet is 
made of veneer-surfaced fur- 
niuirc-grade plywood suitable 
for light or dark finish. Al) wood 
parts arc precut and prcidrjllcd 
for casv ajisembly. Shpg. Wi. 
26 lbs. 




MODEL SS-2 $3035 
Legs: No. 91-26 Shpg. Wt. 3 lb. $4.95 



DIAMOND STYLUS HI-FI 
PICKUP CARTRIDGE 

MODEL MF-1 *26®S 

Replace your present pickup with ttse MF-1 
and enjoy the fullest fideiity your library of; 
LP's has to offer. Designed to Heath specifica- ' 
tions to ofier you one of the finest cartridges \ 
available today. Nominally flat response from i 
20 to 20,000 CPS. Shpg. Wt. 1 lb. j 



"RANGi EXTENDING" HI-FI 
SPEAKER SYSTEM KIT 

The SS-IB employs a 15" woofer and super 
tweeter to extend overall response of basic 
SS-2 speaker from 35 to 16,000 CPS ±5 db. 
Crossover circuit is built in. Impedance is 16 
ohms, power rating 35 watts. Constructed of 
Vi," veneer-surfaced plywood suitable for light 
or dark finish. Shpg. Wt. 80 lbs. 




MODEL SS-1'B 
$3996 



SEND FOR FREE CATALOG 



Describing over 100 easy-fo-bulld 
kits in hi-fi, test, marine and ham 
radio fields. Also contains com- 
plete specifications and sche- 
inatlcs. 




LEGATO HI-FI SPEAKER SYSTEM KIT 
MODEL HH-1 $29995 

The startling realism of sound repro- 
duction by the Legato is achieved^ 
through the use of two 15" Altec 
Lansing low freciucncy drivers and a 
specially designed e.vponcntial horn 
with high frequency driver. Tlie special 
crossover network is built in. Covers 
25 to 20,000 CPS within ± 5 db. Power 
rating 50 watts. Cabinet is constructed 
of ?4" veneer-surfaced plywood in 
cither African mahogany or white 
birch suitable for the finish of your 
choice. All pans are precut and prc- 
drilled for easy assembly. Shpg. Wt. 
195 lbs. 




HEATH 



pioneer In 
"do-it-yours^U" 
electronics 



COMPANV 



BENTON HARBOR 25, MICH. 



a Subsidiary of Daystrom, Inc. 

□ please send the Free Heathkit catalog. 



£nclosf:d finii S 

Please enclose ooslanc 
for piLrcd no 5;— express 
ordi^rs are sh.ioocd tJc- 
liuery Charges collect. 
All oriccs F.O.B. Bcn;on 
HarDor, Mich. A?l3% at- 
□Ofi^t IS required on oil 
C.O.D. orders. Tficcs 
Subjccl 10 chanoo ivith- 
out nolico. 



address 



city state 



1 OUANTITV 


IT4M 


MODEL NO, 


PfllCE 
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^ward Zatnall (^anby 



A Pilot for Regency 



1. THE RECENCY HFT-IA 

I've Ijooii ploying with y pair ol' lovely 
littlu ;ill-t,rniisiRt(>r fi r(':\nipljfieis lately. And 
;is ;i itiiult, I've bt-eii fustiiiig witli ;i pvob- 
k-m in pilot lights. 

Kwept for the glaring; Irick of ll)is Isi.st 
coniiiioftity, tlie Reju;oii(:y U FT-l.V battuiy- 
poKOrcd PrK-.\mplififtr (Rc.gcnty's spell- 
ill';) i.s a plft:i.s-iire to use ;ni(l a doiiblu- 
plcnsiirc, more Or less, in a piUr for slftrcn. 
A pleiistirc for me. that is, until 1 ran tlio 
batteries- dead, wliicb was all loo soon, 
^lore of Uiis late:-. 

TraiLsistor ;iudi&, especijilly i.Iie a 11- tran- 
sistor sort, lias been exerting ;i lot ot fa^- 
ciuatidii upon aii'liofans t.liis last year. 
There is the newness of the circuitry, of 
I'ourse. But more important arc ihe )iew 
ractO]"s of miniatin'e size, extraordinarily 
low current drain and Uic coiivciiicnce of 
hnv-impedaiiee inputs that allow the tran- 
sistor preamp to be u.scd in plnec of a 
transformer for low-impcdane.e broadca.st- 
typo mikes (with lonj^ tables) and for maf^- 
nfttie pliono cartridges. Also of interest is 
the battery-type Operation and the new 
a])plications tor portable, non-power-line 
hi-fi, often possible from an aiito battery. 
I-asf year, the Yito all-transistor complete 
hi-fi amplifiers brought more inquiries to 
this department than anything I had men- 
tioned in many a month, though the I'om- 
pany later got into a snarl of some sort and 
gave lip,' 

T fir.st got interested in transistor li-fi 
thnnks to the pioneer Fi.sher all-transistor 
I)rcainp of a fe\y years back, a small bat- 
tery-operated unit that unexpectedly wcnr. 
to work as ai> emergency mike preamp! ifior 
for niy broadcast tape set-up and managed 
to hist a whole season on the original bat- 
tery, pending the completion of my perma- 
nent etpiipment. The new Kegeney preamp 
i.s its latest dcseendent and it is a "com- 
plete" nnit, with phono e<|nali?.ation, bass 
and treble controls, function switeh, all 
operated in a very small .space from built- 
ill batterifis. I was delighted at the com- 
Iiactnoss, good looks and the easily man. 
aged multiple functions that have been 
incorporated into this small nnit and my 
only beef, a groat big one, is that the 
J?egeney doesn't tell yon when it is tnriied 
on. Xoi .so you'd notice it, anyhow. I'or 
this, however, I hax'e found a rlramatii; 
.solution, not envisioned by Regency. 

Ynii see, the very fir.st day 1" got these 
two preainps I inadvertently left tlieni on 

< The Vico line is being reorganijjed, the 
entile inventory having been sold out by its 
originator. Video Instruments. A new cor- 
poration was being formod to take over 
the line and the interim management was 
by the Altslniler ^Management Co., loo.T 
North Eronson Av., Los Angele.s i?S, t'alif. 
Further information will lie f orrheomiiig 
from them, when & if. 

10 



for several hours. A few days later I did 
it again, though 1 had cold myself I jnst 
wouldn't. That time it was overnight, The 
end came quickly, alas, when I set off for 
the con 11 try the same weekend leaving the 
little darlings happily burning their hearts 
(batteries) Out. When I got i>ack, on blue 
.Vfonday, they were dead, very dead. 

But liefore 1 give you my aiis\\'er to this 
life-and-doarh problem in Itegency's Hl''"!'- 
lA, let me describe the prcamps' living 
virtues, given fresh batleiies. 

The llfT-lA is a neat oblong measuring 
only about seven by two by three inehes, 
add a quarter-ineh or .so each way. It is 
black with a handsome gidd front jiane! 
and four round, black eonlrol knobs, leg 
ibly marked SEURCTOlt, BASSi, TOK- 
liU.'o I.KVDlj, garlands of number.s en- 
eir(d.iiig the last three, zero at the top. 
(One curious thing is that the "Hat" posi- 
tion is not exactly at the zero point but 
slightly off to one side — whicli is just plain 
nutty and surely nnueeessary. But tlw dis- 
]ihieeinent is slight enough .SO you can 
ignore it in practice and, at this stage, 
I've already forgotten the precise "flat" 
poin:s.) The SELECTOl^ knob has four 
positions, rather faintly marked MAG 
riiON-o, .MiO, ti:nkr, xtai. i>iion-o. 

What; No RIAA, AKS, 7S, COL, LP, 
LON . etc.? Nojie! Not a trace of 'cm, and 
I thoroughly approve. This is a good ex- 
ample ot' tlie latest trend in the old busi- 
ness of record equalization and it >N'as 
Sure.y inevitable, onee the dismal tangle 
of some years back was ironed out in favor 
of near-conformity, around lilAA. 

I've always felt that eventually we would 
have on most equipment .iust the one equal- 
ization position — more accurate, none at 
all, witli KIAA taken for granted ami 
built-in. That's what wc have in Regency's 
preamp, and I remind you that most varia- 
tions ill the old record curves Can st.ill be 
taken care of via the average bass and 
treble conirol.s — and that, too, within quite 
small tolei ances, as was pointed our long 
yeai-s ago by engineer Howard Sterling in 
coniioction with his ICloctronic AVorkshop 
and Waveforms amplilier lines. 

The rear of the negoney is neatly ar- 
ranged, with four input .sockets i-.t the 
usual right end of the panel (as you look 
at the back) and a single main output 
soeki't at the other end, well isolated. 
CJood: too many pjreamps mix rhn inputs 
and outputs together, inviting all sorts of 
wrong connections. 

liL Operation, the little preamp is eas^- 
and convenient to nse (not counting that 
fatal lack of an ON' signal). The nnii, is ,inst 
lieavy enough so that you can work it with 
one iiand, without slippage. Nolo that many 
sina'.l units of this sort are so light in 
weight that, paradoxically, yon niust use 
both hands in order to operate the con- 
trols. A thought, hero, for those who would 



achieve even more extreme hi-li niiniaturi- 
■/at ion. 

A pair of Regencies will fit liieely into 
an odd corner of any hi-fi system, on top 
or to one side of other equipment, with a 
niiiiimiim of cables; there arc cork eoiiipo- 
sition I'eet on tlic bottom corners to an<;hor 
the unit and minimi/.e scratches. They're 
only stuck on, with rubber cement, but 
they work. Why not? 

A removable back plate with tivo scre\vs 
allov.-s for battery changing and the unit 
will operate either on one or two !)-voU 
batteries — same life but higher sound 
iiuality with 18 volts. This woiild seem to 
be .-m inherent choice in transistor battery- 
pONvered 6cpii])ineut and it represents a 
good value, too, since you may econoniize 
with only one liattery (they cost plenty of 
cash) or, in an emergency, make u.se of one 
wlieu a second isn't available. The rela- 
tively largo-capacity bnrterics that were 
fnvnislicd by Regency we re a good idea, but 
when I tried to replace thein I found that 
one New York supplier didn't carry the 
type. Not iniportaiit, since battery avail- 
abilities vary from place to place; I put 
in a common but smaller type, llurgess 
2V, Ci, which worked out fine. There's room 
for various types and sizes, in case of 
necessity. 

As to sound, the "Regency preamp docs, 
to be .sure, produce that characteristic 
slight hiss, at higher gain levels, which 
.seems to be iiicv-itable in all-transistor de- 
sign at this stage. Here, you trade hum 
for hiss and, when you come down to it, 
I prefer a bit of hiss any day. Not obtru- 
sive mind you — jnst a bit of it, dow-n in 
the tube-noise area. 

,\s a comparison, I tried one Regency 
preamp hooked into one half of a stereo 
set-up, the other channel going through a 
llyuakit preamp, both set at RIAA with 
the tone controls flat. (The Regency, by 
the way, has all the gain yon can possibly 
want and, indeed, it had more gain by a 
good deal than the corresponding in]mt 
channel on iny dual-12-watt stereo ampli- 
fier of standard tube design.) Now here 1 
noticed at (mcc, I mast admit, that the 
ton.-il balance on this direct comparison of 
two stereo channels w.is not exactly the 
same through the two preamps — RIAA or 
no. (liut 1 would be hard put to it to 
choose which .seemed -'lighter"). They were 
slightly different, and that was that. 



Tolerances 

Which, I think, merely offers a slightly 
realistic proof of the principle, usually left 
unmeutioned , of allowable tolerances in 
good audio design. Nobody matches the 
RI,\A curve exactly, without sojne leeway, 
Ataybe nobody ever has. Fyery audio man, 
e\-ery manvifacturer, knows perfectly well 
that those little works "plns-or-minus'' 
mean what they say, and in every audio 
component, too. 

l-^ei-lia]is the tolerances in niaichiiig the 
ideal RI.'VA curve (which, I gather, is sup- 
posed to be designed for fairly easy match - 
iug via eomiiion component values) are not 
quit* as elo.se in general practice as, say, 
tlie much-advertised tolerances for ov'er-al! 
ain])lifier response, distortion and .so on. f 
wouldn't know. But I strongly suspect that 
in much of our present atidio equipment, 
including the best, equalization tolerances 
are wide enough so that if two unlike 
models of different make happen to hit the 
o]iposite extremes within their respective 
tolerance limits, the resulting sounds nn 
direct ('ompoi'ison eonld be noticeably dif- 
ferent, taken from the standard RIAA 
control settings. Nothing for lis to be 
a.shamcd about, I'd guess ; nor could I put 
blame either on Dyna or Regency in this 
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the 
experts 
say. . . 
in HI-FI 

the best buys are 



World-famous # ^ 

EICO advantages 

guarantee your complete satisfaction: 

• Advanced engineering • Finest quality components 

• "Beginner-Tested," easy step-by-step instructions 

• LIFETIME service & calibration guarantee 

• IN STOCK - Compare, then take home any EICO 
equipment-right "off the shelf'-from 1900 neighbor- 
hood EICO dealers. 




NEW STEREOPHONIC EQUIPMENT 
HFflS: Slcrco Dual Preamplifier is a complete sterea con- 
Irol system in "bw silhouette" design adaptable to any 
type of inslEillation. Selects, preamplifier, controls any 
stereo saurce.-lape, disc5. bioadcasts. Superb variable 
crossover, fceribjck tone controls driven by feedback 
amplifier ji^irs in eacli cliannel. Disloition borders on 
nnmeasurnble even at lii^li ovitpul levels. Separate lo- 
level input in ench channel for mag. phono, tape head, 
mike. Scpaiate hf-ievel inputs (or AM & FM tuners fi. FM 
Multipleit. Oii€ each Auxiliary A & B ingut in each channel. 
Independent level, bass & treble controls in each channel 
m;^V he oi^erated tofielher with buill-in clutch. Switched- 
in loudness compensator, function Selector permits hear- 
ing each sicreo channef individually, an[l reversing them; 
also UE<: or unit for stereo or nionophonic play. fulKwavc 
rectifier tuhi> [lower supply. 5-12AX7/ECCfi3, l-6!(4. Works 
with any hicli-quality stereo power amplifier sucTi as 
€lCf^ HF86, or ctJiy 2 high-quality mono power amplifiers 
such as EICO HFU, Hf22, Hf30, Hf3S, HF50, HF60. 
"Extreme flexibility ... a bargain" - HI-FI REVIEW 
Kit 539.95. Wi'/ed $64.95. Includes covef. 
HFflB: Slcrfeo Dual Pftwer Amplifier for use with HF85 
iihfjvc or any cooJ self-powered stereo preamp. Identical 
Wflliamsnn-type push-pull ELfi4 power ampufiers, con- 
servatively fated at 14W, may he operated in parallel to 
deliver ?8W for non-stereo use. Either input can be made 
common for both amplifiers by Service Selector switch. 
Voltage amphfier a spMt-toad phase inverter circuitry 
feature ElCO-developed 12DW7 audio tube for significantly 
better performance. Kit $43,95. Wifeil $74.95. 

HF81: Stereo Dual Amplifier-Preamplifier selects, ampli- 
ftes & contiots any stereo source — tape, discs, broad- 
casts-& feeds it thru self-contained dual 14W amplifiers 
tf> a parr of speakers. MonophonicaMy; 28 vvaEts for your 
speakers; compfete stereo preamp. Ganged level Controls, 
separate focus (balance) control, independent full-ranfie 
h3ss & treble controls for each channel. Identical William- 
sOiVtype, push-pull EL84 power amplifiers, excellent out- 
put transformers. "Service Selector" switch permits one 
orearnp-cor^tToI section to drive the ir^ternal power ampli- 
Jiei"s while other Dfeamp-Conlrol settion is left free to 
drive wur existing external amplifier. "Excellent" — 
SATURDAY REVim; H!-fl f^USlC AT HOME, "Ouliland- 
ing qudlity , . . extremely versatile" — RADIO & TV NEWS 
LAB-TESTED. Kit 569.95, Wired $109,95. Includes cover, 

MONO PREAMPKFIERS (stacV 2 for Stereo) HF'65: superb 
new design. Inputs for tape head, microphone, mad- 
phono cartridge & hi-level sources. IM distortion 0.04% 
{5) 2V out. Attractive "low silhouefta" design, HFSSfl 
Kit $29,95. Wireri $44.95. HFS5 (with power supply) Kit 
$33.95. Wifpd $49.95. 

MONO POWER AMPLIFIERS 
fuse 2 for STEREO) 

HF&O (60W), HF5<5 (50W). HF35 (35W), Hf30 f^OW), HF22 
(22W). ilfFU fl4W)- from Kit 523.50. Wired 541.50. 

MONO INTEGRATED AMPLIFIERS 
fuse 2 for STEREO) 

HF52 (50W}. HF32 (Zm\, HF20 (20W), HF12 (12W): from 
Kit $34.95. Wiretf $51.95. 

SPEAKER SYSTEMS {use 2 for STEREO) 
HFS2: Natural bass 30-200 cps via slot-loaded 12-ft. split 
conicat bass horn, twliddles & lower highS: front radiation 
Itom edge-damped cone. Distortionless spike-shaped 
u'U per- tweeter ratfiates omni-directionallv. Flat 45-20,000 
CPS, useful 30-40,000 cps. 16 ohms. HWD 36". 15V4", 
IIV2". "EminEntly musii;al"-Holl, HIGH FlDELliy". "Fine 
tor stefeo"-r^ODERN HI-FI. Completely factory-buill; 
MahogaDy or Walnut, $139,95: Blonde. $144.95. 
HFS1: Bciokshelf Speaker System, ccimpletc with factory- 
built cabinet. Jensen 8" woofer, matching Jensen com- 
pression-driver exponential horn tweeter. Smooth clean 
bassi cnsn extended hiflhs. 70-12,000 cps rani?e. 
Capacity 25 w. 8 ohms. HWO: 11" x 23" >; 9", Wiring 
time 15 niir>. Price $39.95. 

FM TUNER HFT9D; For the first time. i^aKes practital 
even for the novice the building of an FM tuner Kit etqiial 
to really good factory-wired units. No instruments 
needed. Pre-wired, pre-alifined temperature-compensated 
"front end" is tfrift ffee--ellminates need for AFC. Pre- 
cision "eye-tronic" DM-70 traveting tuning indicator, sup- 
plied pre-wired, contracts at exact center of each FM 
channel. Pre-aligned IF coil5. Sensitivity 6X that of other 
kit tuners; 1,5 uv for 20 db quieting, 2,5 uv for 30 db 
quieting, full fimiting from 25 uv. IF bandwidth 260 kc 
at 6 db points. Frequency response uniform 20-20.000 
cps irl db. Has 2 output jacks: cathode -follower output 
to amplifier, plus Multiplex output for FM Multiple)' 
Stereo adapter; thus prevents ot)solescence. Flywheel 
tuning, AGC, stabilised low limiting threshold for eitcet- 
Icnt performance from weaker signals, broadband ratio 
detector for improved capture ratio & easier tuning, fuH- 
wa^e rectifier & heavy fillering, very low distortion. 
"One Df the t)»t buys you can get in hifth fideliiy kits" 
- AUDIOCRAFT. Kit 539.95'. Wired $B5.95'. Cover $3.SS. 
'Less Cover, F.E.T. incl. 

NEW Af« TUNER HFT94: Matches HFT90, Selects "hi-fi" 
wide (20c — 9kc @ -3 db) or weaii-stalion narrow 
(20c — 5kc @ -3 db) bandpass. Tuned RF stage for high 
selectivity & sensitivity; precision "eye-tfonic" tuning. 
Built-in ferrite loop, prealigned RF & IF coils. Sensitivity 
3 uv @ 30% mod. for 1.0 V out, 20 db S/N. Very low 
tioise & distortion. High-Q 10 kc whistle filter, 
kit $39.95. Wired $69.95, incl. Cover & F,E,T. 

EICO, 33-00 Northern Blvd., L.LC. \. K.Y. A-A 

SHOW WE HOW TO SAVE 50% on 65 I 
models of top-quality: ^ 
n Hi-Fi □ Test InstrumenU □ "Hafn" Gear | 
Sciut FREE catalog & nanne of neigt>Lior 
hood EICO doalar. 

KK^L '■■ 

ADOIESS,.^ \ 

I cirv iON-i: ..-srAT? J 
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In New York hear "The EICO Stereo Hour," WBAI-FM, 99.5 mc, Mondoys, Thursdays ani Sofurdays, 7:00 P.M. 
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[jrivt.ieukir eompnrisoii of mine, Tlic difliGr- 
tiite was witliiii my tolcraiu^e. 

yoii nso :i I'loiv of idCTi Ileal Roge)>cy 
prcamps (or a j.idir of Dynakit.s) fOT 
stoveci, Micso minute difrovciicc's will never 
sliuw up at all. Tlity didn't in iny pair of 
pairs. 

2. BATTERY PILOT 

Bxit. nuw we coine to tlic bi^ joker in tlie 
Royeno)' PrcAinplilier — and in virtiiriliy 
every other hattery-operaled transistor do- 
viee in tlic audio field. (Tliat's wliy I'm 
innldiig a big point of it lievc.) How can 
you tell wlisn tlie thing is on ? How can 
yon prc^'ent nccidental extinction of t^he 
expensive batteries inside? 

Vou see, tliis is one of tliojvC ]>i:(ly. e?;- 
teriial problems that just don't get at- 
tended to properly by cn<;ineer designers, 
wlio have tbeir hands terribly full witli 
\v(df;liti(>r matters! o^ transi.'itor cireuitjy, 
space conslrietioii and wliat-not. But for 
ye donglity consumer, this is the top-rat- 
ing problem — if his batteries go dead by 
mistake. ^STo two ways about Ihat.-jia)^ the 
man who'd had it liappcn to liini, Me, for 
instance. 

I don't 7iced to go into llio practical 
<]if[iculties iitvolved. in iif^urin^; out a really 
visible mechanical ON .signal for such de- 
vices. The problem was a familiar one in 
the old portable radios, long before tran- 
sistors. "V'nrions mechanical possibilities 
were tried out with greater or lesser in- 
genuity; .'fomc makers clearly had this on 
tlieiv miiuls moro than others;. Some of the 
old radios said "on" to you in very small 
letters, or none at all. Others politely 
waved neat little red flags. Not bad. 

But the tiny transistor radios have just 
.obont given u)i on this score, and most of 
as ha\-e ha<l to accept batter}- loss as one 
of the ii\evitable risks of portable niiniu- 
ture cf|nipi.nent. Nothing can be done, we 
say, and shrug it off — until tlie next tran- 
sistor battery goes dead. 

Now in hi-fi equipment the situation 
isn't quite as simple, nor ean we shrug quite 
so ea.sily. Oar standards for hi-fi operation 
are delinitely higher and more c.vaeting, for 
one thing, and tliat includes reliability of 
operation — o\'cr a long time. There isn't a 
one of ns wiro won't be violently annoyed 
tf a transistor preampliiicr goes <;lead on 
us just when we «'a)it it, then^by kiio(d;ing 
our entire hi-fi .system out of seri-ite. 

In the home, where the rest of ovir equip- 
ment ordinarily runs on 117 volts and is 
good for iudclinitely long use, such a fail- 
ure of crucial equipment can be particn- 
iavly infuriating. Even in the sort of port- 
able, outdoor, camp-style use that is the 
special strong point of transistor hi-fi, bat- 
tery failure l)y accident is enongli to make 
anybody curse and swear. It's just loo 
much to take, especially when the fault is 
your own. Phouey ! is the mildest term 
likely to be enmnated, and negency would 
do well to c-oc-1; its mental oar and shiver 
at the mere t.liought of stroiiger language. 

l''or these rea.sons, you would think, mui 
battery-operated hi-fi co)n))oneiit (not to 
mention small radios and the like) wiudd 
be designed at the least for maximnm visi- 
bility of whatever ON indicator is practical 
under the circumstances. 3'^vcn if you can't 
do more than mark the ON-OPF switch, 
you can ninke the indication as visible as 
possible, especially if y<n[r ON' s\riteh is 
incorporated in the volume control, as in 
the Kegency preamplifier. 

Dencf or Alive 

But the Hcgeney pcoi)le evidently had 
their minds elsewhere. Tlieir little preamp, 
so neatly and sensibly turned out in other 
respects, is a real bool^y trap for the ac- 



cident-prone operator witli Ins mind on 
otlicr matters (music, for inst.mce) . In- 
deed, the combination of facto r.<; th.it a.sk 
for accidental running-down of the bat- 
teries is quite uiicauny. As I s,ay, I was 
cauglit three times and struck ont, cold. 

A. The ON' switch is on the level control, 
a rotind knob with a very suuUl white dot 
that in normal use appears at a great va- 
riety of positions, rather than one standard 
and" instantly visible (»! location, to catch 
the eye. 

B. Tljis black knob, with the too-small 
white dot, is right alongside llirca other 
identical blade icnohs with smiill doit:, all 
of which are constantly variable in their 
positions. Nice to look at— but your eyes 
haven't a tliancc of noticing the special 
position of that tiny, CRUCIAL white dot 
on the right knob that indicates oy, via 
the volume control. 

C. Finally, it just happens that the 
switched volume control used on this Be 
gency prearap is one of those that rotate 
almost all the way around at the extremes 
of its turn. The OB'I' position is at roughly 
half past six; the on position when the 
volume is fidly rotated is half past fivo. 
Much too close for comfort and your eye 
is very unlikely to notice the small dif- 
ference at all. Mine didn't. 

So. you sec, in order to ensure, as tli« 
British say, that the preamp gftts turned 
off every time, you really must have .n 
cheek list and s co-pilot to read the items 
oft" for you, eacJi lime you cease playing 
your hi-fi! AVith the best will in the world, 
i couldn't make my pair of 'R<>gencie« Inst 
more than a week — and the four new bat- 
teries cost me money that wasn't pleasant 
spending. 

The simplest sort of solution for this 
problem is, obviously, to put maximum 
common sense and ingenuity into design- 
ing visible on-ofp positions that are as 
blat.ant.ly clear as possible, so that yotir eye 
is caught even when you are at your most 
absent-minded peak of non-attention. Net 
easy, but something can be ileue, even 
witliout special gadgets. Simply use clear 
m;irking. 

Beyoid that, you could try agaiii to work 
out .some ingenious mechanical signal of 
tlie "red flag" sort wliic.h appears wlien the 
unit is turned <.>n, disappears when it is 
oft". Every good reason for doing so. 

Don't forget that when a battery oper- 
ated unit is used with other equipment — 
as here — each .';ection must be turned off 
independently. That was niy primary trou- 
ble. After years of habit-forming master- 
switch operation, I just didn't remember 
to turn off my H7 voH equipment and 
then turn off each of the prcamps, sepa- 
rately. Thus, for hi-(i equipment of this 
battery sort you need much more, a really 
drastic ON' signal, an indicator that po.si- 
tivoly yells at you, so to speak. 

In fact, what you need, obviously, is a 
pilot light. Of course! Natch I Wliat else! 
.\nd there, friends, is tlte big question that 
struck me. U'liy not a pilot light? 

Let's Add a Pilot Light 

Now there must be something wrong 
here. You CAN'T add a pilot light. If yon 
could, somebody — everybody — would have 
done so, long since. Pilot lights just aren't 
practical in battery operation. They arc 
fine when the current source is 117 volts 
from the power line. Nobody, but nobody, 
would be foolish enough to think tliat a 
pilot light on a battery would make sense. 
Nobody but me, anyhow. 

i'on see, I'm an obstinate cuss when I 
get annoyed. I won't take no tor an answer 
until I get pushed real hard. 

When these two neat little Itegency prc- 
{Coniimted on parje -tP) 
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PRESENTING THE JBL RANGER-MINIGON 




DESIGNS NEW 
PRECISION 
LOUDSPEAKERS 
FOR SMALL 
ENCLOSURES 



JBl Llntit-inkknty SpG»k«r. with \U small snOoui tU-wtumS^i 
mn\s, permits the use at radial refraction in an scotrstlcal enclnsure measuring fust 
32" wide, 15^" deop, l2'/>" filah, TtiB same method of piolecting t braorf rftreo 
liitid that Qfiginalfd with the Fabulous JBL Paragon and was populeil^ed with ttis JBL 
Metfeeon is used in Ihe Miniean. One Minigon gives you the highest tiilellly mofisural 
reproduction ever pfovlded hy a minimum siie endosure. Two v«ilt Eive you oniriabte 
stereo, intcgfated by the cttrved refracting panels. Usually placad «nd to end, Mlnigonj 
jnay be separated a reasonable dislence without disturbing the stereo flcld. Your 
choice of loutrered wo«d or labile gtilies. Haftserx for wall mMntine ara built in 




New JDL Dare Enclosure, Madel C49. for 
JBL Lincar-Eflici'Jncy drivers measures 
23 Vi" X UVo" r. 12" high. is<feljghtfol in 
il5 sirrctMcily, refreshing in it& restrained 
u^c of interest-arousing dciign dtlails- 

New IBL Macfison Inck^ure, l*^dJcl CA'6, 
Z'iVi" J laVi" ' 11 t\ig^. roflocts tha 
inflLTcnLc ot Danish cl$i*gJi, FJriisliC'J on faur 
sides and front, ihe tAatihou may be ufed 
in either vertical or 1irjri:oii1at positjorir 





PRESENTING THE JBL LINEAR-EFFICIENCY SPEAKER 



You see an all-new precisioii transducer th^t cbM enly be a product of James B. 
Lansing Sound, Inc. The company which brings you the best speakers for horn enclo- 
sures and the best units for reflex enclosures now offers the finest infinite baffle type 
transducers. Under intensive development for a year and a half, design judgment anif 
engineering decisions were recurrently confirmed by analog computer. Vou will hear 
big, deep, accurate bass from these instruments. Application of new principles of 
cone suspension permits unusually long linear excursion. Relatively high efficiency 
with its attendant precision transient response, clean reproduction, vast dynamic 
range is achieved by use of large voice coils^ precision-instrument tolerances, ad- 
vanced magnetic circuitry- all typical of JBL transducers. 



the super 10" Linsaj-Ethcieisc/ Low 
Fredtiency CJril/er. To Ihe telt 4ie the n^. 
tX3 Dwiding; Metwcrk »nd [ho ne« jai 
Model LE3<! High Fieiiucncr Dfivei. To. 
th« tgr lell is ItiE i»n lES. tht sufier S' 
eitsnilei) lange Liinar EllJcimcif Loaiisfbeafcm 
whi^h gives a flallktss stt re&pansttj 
from 30 lo J 5. OOP cjtles that !*■ 




Write for 3 COrnplete descriptitirt of these new units and the name 
of the Authorized JBL Signature Audio Specialist in your comn-iunity. 



JAIVIES B. LANSING SOUND, INC. / 3249 CASITAS AVENUE, LOS ANGELES 39 
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STEREO QUALITY 

THERE IS QUITE A DIFFERENCE Of opinioU aS tO tllC 
quality of stei-eo records, and of stereo reproduc- 
tion in general. While many listenei's are relatively 
well satisfied, so:n& of the liypereritical ones eoniplain 
loudly that stereo records do not compare in qnality 
with the nionophonie LP's. Still others — and souic of 
i.he same ones — insist that no stereo effect is discernible 
in their listening rooms. 

^Ve must admit that not all stereo records are 
superlative, but we hasten to add that not all LP's 
were out of this world eitlicr. All the -vvay from the 
original scheduling of a recording date to the issuance 
of pressings there are many things that can go wrong 
— careless or inadequately rehearsed playing, im- 
proper microphone placenK^nt, faulty tape I'ecordiug, 
faulty transferring to inaster disc, trouble in process- 
ing, trouble in pressing, poor handling and packing, 
and on and on and on. Any recording is sub,}C('t to 
most of the same faults — stereo or monophonie — and 
the one most likely to appear only in stereo work is 
the matter of microphone placement. There are many 
ways in which microphones may be distributed about 
an orchestra, and the techniques are certainly not yet 
reduced to a cut and dried pi'oeess. It is still pretty 
much cut and trij. 

But there is also the matter of equipment and— 
and don't forget it for a moment — the matter of 
phasing. Some months ago we were invited to the 
studios of a record company to hear the tapes of a 
new recording. Before going into the listening room, 
we were told that one of the speakers wasn't right, 
and would we overlook it. 

We listened for eight bars, eoncluded that tlie 
speakers were out of phase, and asked to have the 
music stopped. Thirty seconds with a screwdriver to 
reverse one pair of wires and the "speaker" w'as all 
right again, and the tapes sounded fine. 

If it is possible for those who work wdth music 
regularly — and in this ease the same ones who made 
the original recording — to hear a playback in which 
one speaker is out of phase and not know what is 
wrong, think how much more likel,y the average lis- 
tener is to encounter the same difSeulty. Stereo repro- 
duction ea7i sound horrible — or at least it can lose all 
the quality it should have — if the speakers are not 
phased properly. And placement in the room is also 
important. Quite a bit of experimenting may be found 
necessary before one reaches the best quality and the 
optimum in stereo that he has a right to expect. After 
that, the excellent records will sound superb, and the 
mediocre and poor ones will sound medioei'e or poor 
— at least it will be po-ssible to judge records from that 
time on. 

We w-ill agree that a stereo s.ystem i.s more critical 
to set up and get working to the listener's complete 
satisfaction than any single-channel outfit. But in all 



fairness, remember how long and hard ,\ (>u worked to 
get your first monophonie system performing the w^ay 
you wanted it to. And by the same token, remember 
that early LP's weren't all perfect either. 

Prom our owu observations, much (•^ the rausc for 
complaint arises from listening to pseudo-high-fidelity 
nierehandific with which the market is flooded. People 
who have heard about stereo and have gone to their 
local appliance outlets and listened to souu- of the 
merchandise offered under the label "high fidelity" 
have found little to get excited about. 

Two six-inch speakers 24 inches apart can never 
approach satisfactory stereo quality, nor will an a.ssort- 
nicut of oversized TV-quality speaker units in half- 
inch plywood cabinets come anywdiere near to good 
musical reproduction. Even if yon are not in the 
market for a top-quality- component stereo installation, 
at least take the ti-ouble to condition your ears to 
what a good system can sound like, even if you must 
stick to a budget figui'e below wduit you would like. 
But judging the whole field of stereo records on equip- 
ment that in itself is far from perfect is like deciding 
that automobiles are no good beeanse yo>^ have .just 
taken a ride in a 1924 Maxwell and been less than 
enthralled. 

Not everyone needs a Rolls Koyce, but make sure hy 
trying a ride in one before you make up your mind. 

FOUR-TRACK TAPE 

Nearly a year ago we read e<>nsidc^■able publicity 
about a four-track tape cartridge operating at '-i'-Yi, ips 
which was expected by its originators to revolutionize 
the tape-playback industry, but the machines failed to 
reach the viarket. However, the four-traek idea has 
caught on. and performance at 7Vi; ips' has proved 
excellent on most of those ma('hines so far introduced, 
comparing quite favorably with two-track models wdth 
respeet to both quality and signal-to-noise ratio. Un- 
doubtedly much of the improvenumt in performance is 
the result of improved heads, which might possibly 
have made the two- track 7V^-ips tape comparable with 
professional single-track 15-ips tape. 

Herbert L. Brown, viee-president and manager of 
Ampex Audio, Inc., and recently elected presid(uit of 
the Magnetic Recording Industry Assoeiation, an- 
nounced on ilay "20 that producers of rerorded tap!-s 
had joined together to launch a wave of four-track 
steiTO entertainment, and that at least l.iO releases of 
(he new tape would be forthcoming within the next 
few weelvS- 

With a number of maehines available on wliieh to 
play the new four-traek recorded tapes, it seems likely 
that magnetic tape wdll quickly regaini the position it 
held before the introduction of the s{<?reo di.^e. While 
7Vo-ips stereo tape is belter than discs, in general, it 
did not compare in price on a two-track basis. \Vi()j 
four ti-acks it does. 
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The responsibility of being the finest. 




A LIFETIME 



FLUXVALVe AND T. GUARD ARE TKrADEMARKS USED TO DENOTE TJHE OUALITV OF PICKERING A COMPAMY INVENTIONS. 



Iruly the finest stereo pickup ever made... 
tlie STANTON Stereo FLUXVALVE is 

hermetically sealed in lifetime polystyrene witti 
all of the precision that has made Pickering 

a quality leader in the field of high fidelity 
for more than a dozen years. 

For instance ... only the 
STANTON Stereo FLUXVALVE has the 
"T-GUARD" stylus assembly— so safe and easy 

to handle, ..so obedient and responsive 
to every musical nuance in the stereo groove. 

Only the STANTON Stereo FLUXVALVE has 

the parallel reproducing element contained in the 
"T-GUARD". , .assuring the proper angle of 
correspondence between recording and playback 

styli for maximum Vertical Tracking Accuracy 

'Ciclutllne wear and (ear sf the dlimand itylui lip ind parts 
of the related moviiiK vtiXztn In (he "T-GUARD" ammbEy. 



Hnd . . . because of this the STANTON 

Stereo FLUXVALVE reproduces music 
with magnificent sound quality. .. from both 
stereophonic and monophonic records.. .with 
negligible wear on record and stylus. 

In plain truth. ..the STANTON 
Stereo FLUXVALVE is by far the finest stereo 

pickup made. .. backed by a Lifetime Warranty^v, 
assuring you a lifetime of uninterrupted, 

trouble-free performance— with a quality of 
reproduction no other pickup can equal. 



We suggest you visit your Pichering Dealer soon 

—drop in and ask lor a personal demonMr^ion. 

NEWLV HEVISED- 'MT TAKES TWO TO STEREO''— ADDRESS DEPT. 6-69 f OR YOUR FREE COPY. 




foi those wh ciiii \fiBi>i\ Ifit Me/iMj; 
PICKERING A COMPANY, INC., Plalnvrew, N. V. 
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No man 

can improve ^ 
an original invention 



99 



-William Blake 



'i'lIEHTv are many pcieritisis today who wo.ild 
ciigiie this point with Blake. 

At Bell Telephone Laboiatoi ies, fi>r exiini))le, 
we Iiave seen oi iginal inventions improved 
iiiid re-ini|) roved countless limes, (he better 
fo ser\c mankind. 

But William Blnke went on to say . . 
nor can an original invention exist witliout 
execution organized, delineated ;ind 
ai liciilatcd." Here Blake cxpre.s;sed ideas 
that a|jply with striking einjihasis today. 
-At I")ell Laboratories organized elFoi't is 
constantly aimed at fo.steriiig an 
eiivironiiient in which inventions can exist 
and prosper, where they can be 
expressed either as ideas or in physical 
foinr. and where clear uncleistanding 
of iheir principles can be achieved. 

By helping scientists and engineers to 
reacli for the things they seek, by 
organizing and coordinating their efforts, 
Bell Laboratories has made important 
contributions to the art ol comnnniications : 
])ro<)f of the wave nature of the electron, 
first rcsearcli in radio astronomy, discovery of 
tlic transistor principle, invention of the 
feedback amplilicr. Such ventures info the 
unknown liave tw ice brought the Nobel Prize to 
Bell Laboratories scientists, and at the .same time 
have helped create the niost efficient and versatile 
telephone sy stem ever known. 




W illiiim Blake (1757-1827), a versatile genius, was 
famous for brilliant, sometimes pvopbetic, insights which 
he expressed ;vilh provocative beauty in drav^ ing, painting, 
poetry and prose. 



BELL TELEPHONE LABORATORIES 

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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TheTW/PA2-A Comprehensive 

Tape Preamplifier 



ARTHUR W. WAYNE ^ 



For high-quality reproduction from tape, the amplifier must be designed 
for the job. Simplicity does not always produce the desired results, and 
most stereo preamps are complex, though not necessarily complicated. 



TiiKRE AHE ^^ANY oxeollcni professional 
tape pi'('ninpH.(ieis on the niMi'kcl. 
pui'ticnl:u'ly in U.S.A., but, mifoi'- 
tunatoly, tlio frireiiitry most of them 
is I'ather beyond the c;i pa bill tics of the 
rivei-M^o lii-fi enthnsiiast. On the other 
liand, the nuiiibcv of siiiiplc-(o-iii;»ke eir- 
t-iiits iiui.^t be leg-ion; l)i.it so also imist ho. 
the niimbev o£ flisappointed ainatfiur 
l)uilders. This is not to say that the de- 
sijrncrs of the simple eivenits do not 
know what they are doing — it is merely 
thfit the eomparsitively compiieat^ul pro- 
fcssion.'jl .amplifier is, usually, the end 
produet of an intensive development 
project, while the simple do -it;- yours elf 
nfl'aiv is more likely to ho the re.sult of 
a one- or tw-of coastruetion. The chief 
dilTerence is dictated by the profes- 
sional's ba.sie necessity to make a profit 
iji a highly technical atmosphere, as 
compared to the somewiuit less strenuous 



' S)iirlt:i/ J.abornlorica Ltd., ,i Vro^pcct 
J'ttice, WoTlliiiig, l^imex^ En //land. 
' l^'S 100 ill U.S.A. 



demands of the man who likes to make 
ihings. However, it i.s sometimes possible 
to combine the adv,int;i!ires of both 
worlds, and the preamplifier to be de- 
scribed, the Shirley fj.nboratories Ltd. 
type TW/FA2', while being a really 
pi'ofessional piece of eqiii])n-ient, is not 
too dillicnlt to make, iiec'ding", mo.5tly 
Ijatieiiec and a delicate tnueh with the 
soldering iron. It is a dcwii;'n which ha.s 
been on the market for .some while, and 
was originally evolved as the basie nnit 
in a very exaoting set-up indeed. 

From the seheniatit, Fi/j. 1, it. vill be 
seen (hat the recording amplifier is en- 
tirely separate from the replay pream- 
jditier, this arrangement removing, at 
one stroke, what is probably the most 
difficult part of tape amplifier constnic- 
tion, the involved switching required 
when thi! tubes are used for more than 
one function. As shown, the circuit is 
arranged for use with the Fen'ograph 
'■A" and "B" decks, hut details for cou- 
pling to almost any other type of deck 



will be given late)'. The reeorcHug ampli- 
fier is in three stages, comprising a JIul- 
lard EFftf) microphone and low-level 
pickup preamplifier, and the two halves 
of a Mnllard I'XJCS.l. double triode as the 
main amplifii.'r. Auxiliaries included dur- 
ing the recording function are a su.s- 
tained peak-inilicating voltmeter of con- 
ventional design, and, of eour-se, a bias 
and erase oscillator. On replay, an KF8G 
is the head preamplilicr, with another 
EFSfi, triode-eonm^ctcd, ,as the second 
stage. The separation of i:hc rc'eord iron) 
the replay section permits, with three- 
head docks, eontiinious monitoring dur- 
ing rceovding. Letters and figui'cs in the 
sehein.itie refer to the tag-strips on the 
underside of the I'errograph deck, con- 
nection and switching details of whi<'h 
are shown in Fifj. 2. 

Circuitry 

The circuit will now be considered in 
more detail. Jf is an ordinary single- 
circuit telephone jack, and can quite 



RECORD 




C14 
.05 



± I 




SECOSD HEAD 



EaASE HEAD 2 & 



KECORD HEAD 3 O-^fcVWl It—" 



1000-3000 5000 [III f 
I 



ITALrC NUMJcSS SEFElt TO TERMINAL BOARD, tlG. 8 



O PLAY HEAD 



Fig. 1, Over-all schematic of (he author's amplifier. 
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DECK LEHERS G 




Fig. 2. Connection and switching details of Ferrograph 3A tape deck. 



satisfactorilj' be voplawd hy an RCA- 
type phono jack. The value of 7?,, 
grid leak, is clioson as a re;) son able 
compromise for loading most types of 
iiiici'Oplioiic ; and tliere is no reason why 
it should not be replaced by a resistor of 
lower value, if preferred, although users 
o£ crystal microphones should he warned 
that, with certain individual tubes, 
higher s^ahies may result in excessive 
grid current. When the .signal source is 
a piekitp, equalization and the termina- 
tion load must lie provided pi'ioi' to the 
input. 7i, and J?^ are low-noise bigb- 
stability resistors, and C\ grid 2 de- 
coupling capacitor, can be increased to 
0.1 !tf \vith a slight improvement in bass 
response. This increase has not been 
found neces.sai-y in the commercial ver- 
sions of the amplifier. Coupling ca- 
pacitor C.^ is chosen to give, with P„ 
almost unity coupling down to 50 cps, 
and departures from thi.s condition, 
which may be necessitated by excessive 
bass content in the input signal to Jl, 
can be calenlated quite easily from the 
formula li^ / \/ Ji- ^- X' wli e re X = re a 
tance of the coupling eapaeitor in ohms 
at the significant frequency /„, R = P,, 
and R/\/R- +■ = fraction of /„ passed 
to the top of R via C^. 

J.,; the high-levp] input, for ei-j'stal 
pickups ajid radio tuners, is a standard 
two-circuit telephone jack, and insertion 
of the plug disconnects the -whole of the 
low-level section from the rest of the 
amplifier. A phono jack may be used in 
this position, too, but if it is, care must 
be taken to ensure that only low-imped- 

18 



ance sources are put across its terminals, 
or noise from the preceding stage may 
appear in addition to the signal. P,, the 
KKCOKn gain control, is connected via its 
slider to the grid of V^aj ''alf of an 
ECC81. It will he noticed that li,, the 
cathode resistor for this tube, is quite 
low -u value as compared to lig, the 




Fig. 3. Cathode-follower output stage in 
replay amplifier. 



anode load. This in intentional, again 
with grid cin-rent in mind, to avoid the 
possibility of noise when operating the 
gain fontrol. passes the amplified 
signal from I'^.j to the grid of V^jj, 
wbieli is, as can be seen, employed riitbcr 
as a ^ow-outjiut power amplifier than as 
a voltage-amplifier; and C ,^ couples 
to the recording head by way of 
and which have the efEect of 
making the tube appear as a constant - 
current generator to the head, an es- 
sential condition in view of the induetive 
component of the windings. C, and 



provide the usual recording treble lil!t, 
and although the circuit seems too .sim- 
ple to be ofTective, it does in fact work 
remarkably well. It is self -limiting in 
respect to the different tape speeds in 
regular use, C, having no noticeable ef- 
fect at o% ips, boost at this speed being 
ensured mainly by C,, while at 7'/2 ips, 
Cg and C. between thcra, together with 
the tape and head losses, give an ideal 
rise up to about 12,000 eps, after which 
the response drops stfeply. -4t lo ips, 
the useful response is held up to around 
15,000 eps. All these figures, of course, 
are lo some degree dependent on the 
geometry and adjustment of the heads, 
as well as the characteristics of the tape 
itself. Eeeording bass boost, (o accord 
;\-ith NARTB requii'waeijts, is co\'ere(l 
by tbc feedback iiet\vork Cji, Bp^, Ujo^ 
R,oA; and if additional trehk boost is 
desired for pulse and similav work, 
may be bypassed by a capacitor of 25 
(i!if to 200 n'lf, the actual value needed 
being determined by experiment in a.s- 
soeiation with the necessary test gear, 
(It should perhaps he remarked Ih.if, if 
this modification be made, it is nnplea.s- 
antly easy, without great care in lead 
dress, to convert the amplil'icr into an 
effective pulse generator on its own). As 
G. and Gg offer a comparatively low- 
impedance path at the bia.-^ frequency of 
50 ke, a trap consisting of a 20 -mh coil 
tujied by a 400-(i!if capacitor terminates 
the recording amplifier. 

Record level monitoring is by the sus- 
tained peak -indicating VTViM. F^, 

R,s, li,^, Cji; C and delay on 
the needle return is doterniined by the 
RC network G,.,. R,g time-constant, 
which may be multiplied, by varying 
C,,,, witliout upsetting the operating 
conditions other than inerea.sing the 
hang of the needle on peaks. P.^ taps off 
the monitoring signal to a figure con- 
venient for the meter to handle, while 
C ,, bypasses stray bia.s which might pre- 
vent the meter from zeroi7ig accurately. 
It is po.ssible that Ji,^ will be a subject 
for adjustment, as the necessary back- 
ing-olf \-oltage on the cathode of V.jj is 
affected by individual valves as well as 
by the delay network; but 470k serves in 
the majority of ''ases. (U.S. constructors 
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ECC82 




OUTPUT 



Fig. 4. Another output circuit which gives 
good output into 600-ohm load circuit 
with low distortion. 
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Fig. 5. Schematic of auxil 
may profcv a eatliode follower drivaug 
a standard VU iiictcr.) 

C,^, comprise t.hfl bias- and 
crasc-osciltatoi- seei;ion. (T, is the Ferro- 
graph 579 coil, and 1% the EL84 steep- 
slope power pentode.) Pj perniit-s of ad- 
justment of grid drive for maximum 
output consistent with good waveform, 
whith sbonld be a pure sinusoid, free 
fvorii second barmonies; and current 
feedback via /{j,, lielps ensure this. Cj^, 
by acting ivs a reservoir of B-i-, prevents 
the too rapid cessation of oseilliition 
when the B-l- supply is switched ol^; via 
the decl[ function switch, this Ijeing cs- 
senLial to ensure that the beads will not 
he left in a state of; permanent magneti- 
zation, with consequent noise on the 
tape. Because of the comparatively low 
imjiedancc of the beads, T, is wound 
with a step-down secondary winding, and 
the erase bead takes its current, from this 
l>y way of C,^, the record head being fed 
through (7,, and Pj, the potentiometer 
providing an adjustment for optimum 
bias, the value of whieh is stated by the 
maker.s of the deck for each individual 
bead. (Note that recording bias is not 



iary small pov/er amplifier. 

taken across the whole head winding, but 
is brought in via a t.ip about a thir(i of 
the way from ground terniitiat.) 

On replay, th(> head is eouph^d to V-^ 
via the deck switch and T,, tiic J'ei'ro- 
grapli step-up transformer type 977, 
whieh has a ratio of !:(!; and the cou- 
pling between and V„ includes the 
replay equalizing network, where most 
of the bass boost i.s provided, as well 
as a small increment of treble lift to 
help comp(ii)sate for Isigh-freqaeiiey 
losses during keplay, C'^o pjiisents an 
increasing reactance a."; the frequences' 
decreases, in accordance with the for- 
mula X = W^/2^fC, (where / is in eps 
and C is in nf ) , its shunting effect on the 
signal becoming less and less, R^^ pro- 
viding the step, while the RC network 
^ IDA boosts treble According to the 
same formuln, the decreasing reactance 
of C ,3.1 ))ypassing iit the upper end 
of the scale. K< is another EF8C, triodc- 
connected, and P; is the output potenti- 
ometer, For long lines, this may be re- 
placed by a control of down to 100k, 
with slight reduction of maximum out- 
put signal, or it is possible to .substitute 
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Fig. 6. Exploded underside of bore chassis. 
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a double triodc for the EFS6, the .second 
half being arranged as a cathode fol- 
lower. The circuit is given in Fig. ,3, and 
may be used for feeding into lines up 
fo 20 ft, long, provided the terminations 
are not les.s than about SOk ohms. With 
600-olim terminations, severe distortion 
will occur with this type of cathode 
follower, even at low levels, and it will 
be more sati.sfactory to retain the EFS6 
Ajul follow it with an ECCS2 connected 
fls a cathode -follower in the circuit of 
Fig. i, which will peM-mit of a mHxiinura 
output signal of about 2 volts into snch 
a terminating impedance, with \io rueas- 
urablc loss over the whole of the andio 
range and beyond. (From the circuit as 
given in Fiy. 1, up fo 3 volts are avail- 
able from a tape fully modulated on the 
recording section of the amplifier. 

It will be noted that B-i- for llie replay 
section is drawn from the Jnnetion of 
Pj and Cj ; and this is absolutely essen- 
tial if the power supplies as n whole 
conic from the main power .impliliev 
into which the output from V,, is fed. 
The response on the replay side is such 
as to permit of appreciable signal being 
passed at 2 ops or eve« lower, ninl in 
most cases, if B+ is taken from the 
junction of Cgg and awA providing 

of course that the low-frequency re- 
sponse charaoteristics of the power am- 
plifier are good enough, interaction will 
cause motorboating at any frequency 
l.>GtWRC!i 0.5 and 10 cp.^:, deper.ding on 
the circuit constants. 

Figure 5 is the schematic of an anxil- 
iary small power amplifier, for monitor- 
ing with three-head decks. Not to put 
too tine a point on the matter, it can 
fairly be described as the triumph of 
brute force and ignorance over civilized 
design. It really \b a disgraceful example 
of low cunning. A very flexible tone- 
control system is simulated by the simple 
expedient of cutting bass and hiinstiug 
treble as a permanent feature, and then 
reversing the proees.s as required, by 
means of Pj and P^. Negative feedback 
to minimize hum and distortion is pro- 
vided by Jig aftd P^, and, as th* output 
transformer is outside the feedback 
loops, there is very little risk of instabil- 
ity ; so tliis convponeivt does not have to 
be in the luxury class: the cheapest will 
do. The expciimcnter will no doubt try 
■\'arious values for lig;, and the lower it is, 
the gi-eater the feedback. The only I'e- 
strietion in this direction is when the 
shunting (effect of P^ on B, is sO great as 
to reduce the load on to too low a 
figure. Substitution of the ECCS3 by an 
ECCSl will put off the evil, although the 
gain of the a nip li tier ,is a whole will bo 
rcduocd, even without feedback. Lead 
dress is unimportant, ;is it appears to bo 
quite impossible to make mistakes in that 
direction, but if the WB/U is used also 
as a power source for the TW/P.'\.2, B+ 
is better di'awn from the cathode of the 
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Fig. 7. Chassis wirh sockets and heater 
wiring in place. 

GZ30, and not from tlie juuctioii of K,,, 
and C',0, The juviplificr is unwoi'tliy of 
further coram en t. Suggestions as to ob- 
taining the parts for it will be given 
later, ,nnd the total cost need be no more 
than twenty <lollnrs, and may well be 
much less, as most of the hits and pieces 
will already be in most eonstruetors' 
junk boxes. 

Returning to the TW/PA2, the gen- 
eral dress should follow, in broad out- 
line, that of the commercial /ivticle 



the recording section. The coiTesponding 
socket holes arc noted, and that going to 
the Gr pin is .joined via a short length of 
20 or heavier wire to any near point 
on the ehassis, for which one n'l the 
socket fixing rivets is an obvious elioiee. 
The reason for this connection is to keep 
the deck frame and motor ground"? iiway 
from the main amplifier ground point, 
rive tags on the octal socket are thus 
available as anchor points, and the four- 
wire power cable is now wired into place. 
It <'arries heater supply, and Bi- from 
the power-pack, but it these supplies 
are taken from the main replay power 
amplifier, the ground I'ctiirn from this 
is not used, or hum will certainly result. 
The replay output co-ax shell is the only 
ground connection between the two am- 
plifiers. R.2~,i is wired across the B-i- "in'" 
tern:inal and the remaining spare on the 
socket, which is now the main B+ bus. 
Next, all the controls and the two jacks 
are fitted into (heir respective positious, 




ITALIC NUMBERS REFER TO CONNECTION POINTS ON FIG. 1 



Fig. 8. Arrangement of ports on resistor strip (group board). 



which, one may be sure, is arranged with 
ease of eonstvucl-ion and duplication of 
re.isults in mind. The suggested chassis is 
of mold steel, and is fitted with a bottom 
cover, so totally enclosing the works, and 
excluding external hum and no).=c pick- 
up. An exploded view of the in.side is 
shown in Fir;, 6, and the tube-socket and 
control holes can be drilled or puiiehod 
either before or yfler folding, with equal 
facility. Apart from the main openings, 
the amateur will probably find it easier 
to drill as he goes along, rather than 
measure and mark out first. 

The factory wiving procedure is based 
on the assumption that the deck cable 
forms are attached, and the power cable 
is wired in, before any other work is 
done, (It is only an assumption, but it 
helps clarify the position in the opera- 
tor's mind.) With this end in \'iew, a 
three-way cable-form is connected to the 
lettered terminal-strip under the deck, 
one lead being ,ioiued to Gv, a ground 
point on the franie, another to A, which 
carries the recording signal, via the 
switebing, to its appropriate head, and 
the third to G, the B-I- bus for the oscilla- 
tor. The remote ends of the form are 
soldered into three of the pins of an oetal 
plug, for which a socket is provided on 
the rear of the amplifier chassis, behind 



and then the tnho boaters are wired up; 
but note that the form between V„ and 
carries, in addition to the heater 
wires, one extra wire each for (1) the 
Bi- line from the junction of and C. 
to the replay section, (2) the cathode 



lead from to R, 



which are lo- 



cated on the main gi'onp-board, and (3) 



the connection between the spigot^ of 
tube socket to the spigot of socket. 
The next operation is the fitting of the 
two eo-ax inputs, one for the replay in- 
put and the other for output, and the 
shell are joined, via solder-tags under 
the fixing rivets, by a short piece of 
:fj: 16 wb'c. Figaro 1 shows the heater 
wiring, together with two of the extra 
wires, as well as the B4- wire from the 
octal socket, ready foi' soldering to the 
main group board. 

The oseillator .section is now wired, as 
is the V r circuitry, a length of insulated 
wire being first soldered to pin 3 of V ^ 
socket for later connection to the junc- 
tion of -K;,5, Rn, which are on the main 
group-board. Connections for the B+ 
line for Yj and Fj are by way of a 4-pin 
socket on the chassis and corresponding 
plug and cable-form to the deck, and 
this socket also carries the bias, erase 
and ground returns i.e. 2, 3, 4, and 1 in 
Fig. 2. The main group-board, which 
has alre/idy been assembled and wired, is 
then boiled into place, and the replay 
.section B-h feed wire — which, as will he 
remembered, is included in the form 
from V f, to F_, — i.s eoniieeted to the junc- 
tion point of R, and R., another wire 
from the 1^4- terminal on the four-pin 
socket being joined to the top of R,^. 
6\.j and C j are now- soldered into place, 
and tiie remaining lead in the form, from 
F« cathode, is weired to its appropriate 
position on the group-board, the latter 
being shown in Fiq. S. The shield around 
the replay section is prepared by momit- 
ing a small terminal strip on it, and 
soldering on (o this all the remainiug 
components belonging (o Fj and F^, 
with (he exception of C;^, R,,,^, .B,5, 
and Cio, which arc laid as near to their 
(Continued on page 74) 



- Mr. "Wayne tells us :.hat the ''spigot" is 
tlie center shield of the aoval socl<et. 




Fig. 9. Underside view of completed amplifier. 
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The Trimensional Stereo 
Speaker System 

VICTOR BROCINER^' 

The desirability of a compact, single-cabinet speaker system for stereo 
has led to the development of a new design incorporating the equiv- 
alent of two 3-way speaker systems in one cabinet of moderate size. 



SWAtEO INSTALLATION'S ill\-olviug twO 
sepitralt; speaWrs, no matter how 
compact, are not always feasible in 
modern living rooms. Locating- the 
.s))c.T leers tar best stereo performance 
soiiKitimes leave,s no way of positioning- 
fui-niture in an attractive manner. The 
requirement that thn listener be on or 
near the center Jne between the two 
speakers makes locating two separate 
systeais and seating arrangcnienls even 
more of a problem. 

Foi- many homes, the ideal .solution 
for stereo wonld utilize? some means 
whereby the two nornialjy sejjarated 
speaker systems arc combined in a cabi- 
net of modest proportions, while pro- 
viding^ adequate separation and spread 
of sound for real .stereo. This was the 
basic objective in developing- the Uni- 
versity '■Trimensional'' speaker system. 
A ma.vimnm cabinet width of 30 in, was 
spcciiied. 

Since it is reqnired that the speaker 
.sy.<itenis for the two cliannek be physi- 
cally close together and that the appar- 
ent sound sources be separated ))y a 
eonsider.able distance, the obvious solu- 
tion is to direct the sound from the 
speakers in such a manner tl)at the lis- 
tener hear.s mainly the sound reflected 
from the walls of the room. This idea is 
illustrated in Fig. 1. The usna! wall sur- 
faces reflect sound fairly well in the 
frequency range above 150 eps or so, 
and it is within this range that the 
stereo effect takes place. The difficulty 
in the simple arrangement of Fi(/. J 
is that, since the speakei-s themselves 

* Stuff Co)i«i?(«)i', University Loud- 
spc/ikers, Inc., SO S. Keii.iico Ave., White 
Plain«, K. Y. 




Ffg. 1. Two speokers, with sound re- 
flected from side walls. 
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Fig. 2. Sound paths from one side of 
speaker; similar paths exist on other 
side. 



are not extremely directional, a good 
deal of sound reaclkcs the listener di- 
rectly from the speakers, and the 
sources appear t-o be close to the cabinet. 
The remedy, of course, is to make the 
speakers directional, but, for frequencies 
down to ISO cps, the space required to 
aceofjiplish this is not compatible wilh 
the mpiirement that the width of cabi- 
net he kept below three feet. 

The solution adopted was to place 
two doors on the front of the cabinet 
M'here they are out of the way wlien the 
unit is not in use, and arranged so that 
they can swing outward to the po^^itlons 
shown in Fig, 2, when using the speaker 
for stereo. Tlie doors are lai'ge enough 
to reduce the dii'Cct sound from the 
speakers to a sufficient extent to keep it 
from ma.sk ing the sound reflected from 
the walls. -A. certain amount of sound, 
of C'DU rse, "leak.s" around, or is dif- 
fracted froni the edges of, the doors, but 
the effective .•separation between three 
apparent sources is of tlie order of 4 to 
5 feet. The over-all effect is similar to 
that of a phantom channel in the center 
to provide a continuous sound field. 

Figure 2 also shows the way in \vliich 
sou)id is I'C fleeted from the rear of the 
deflector doors, froi.n the i-eai- wall, and 
from tiie side -avails to f<»'ni two broad 
sound fiekls which are eoutinnous 
through the center. TIk; paths foUowf^d 
by the sound are as follows : 

(I] Sound frOKi tlio .speaker radcctod 

by the side wall. 
(2~ Somid reflected from the rear -wall 

and then again by the side wall. 

(3) Sound rellectcd by the front de- 
flector, then Ijy the rear wall, .mil 
finally by tlio side wall. 

(4) Soimd d'ircetly from tlic speakers, 
spreading aroniul the tSetlccfcor.s. 



The resulting virtual sources of the 
.sound, or rather the areun from -which 
the sound seems to con-te, .spread not 
only beyond the confines of the cabinet 
but beyoivd the walls of the room. The 
resulting spread is actually greater than 
that obtained with a conventional t^vo- 
speaker arrangement. In effect, a cur- 
tain of sound is produced that extends 
across the end wall a)id beyond both 
side walls. 

An interesting consequence of the re- 
flections from the walls is illustrated in 
Fiy. 3. Unlike the situation obtained 
v\'ith two spi'akcrs, in which there are 
two sound sources, there are uudti])lo 
virtual sources, located behind the wall, 
spread out in depth. The sound field 
created by these virtual sources, phis the 
diffused sound arriving from the rear 
wall, is seen to be three-dimensional. It 
is this (piality that inspired the name 
■'Trimensional.'' The sense of depth pro- 
duced is definitely audible, and has been 
judged by a large proportion of the lis- 
teners in exhaustive listening tests, to 
add appreciably to the realism of re- 
production. 

Sometimes an engineering develop- 
ment yields une.xpeeted dividends. The 
)iatuce of the broad sources created by 
the Trimensional speaker is such that 
a good stereo effect is produced through- 
out the room. See Fig. 4. 1\\ the listen- 
ing tests previously referred to, all of 
the audience beard stereo, regardless of 
their positions. Demonstrations under 
difficult conditions have conflrniod this 
fact — even at the 19.5!) Siui Francisco 
Internatinnal High Fidelity Show at the 



VrftlUAL 
SOU8CES 




Fig. 3. Virtual sound sources from direc- 
tion of reflections. 
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CHANNEL A CHANNEL B 




Fig. 4. Over-all sound disfribution. 



Cow Palace, where no sido-walis wei'e 
provided in tlir: '■booths/' niid it was 
possible fo iustnll plywood paiu'U no 
move than 4 ft, widt; to sinndatc the 
end w.alls o£ a rooni. 

Construction Details 

The construction of the speaker sys- 
tetn i.s shown in Fi<^, 5. Froiit <nid in- 
terior A'icws aw- iiu'luded in Fifjf!. (5 and 
7. It will be seen that there is an S-ineh 
sjii^ak.ei" for the niid-vange, phis a i:om- 
prt'ssioii-type horn -loaded tiveeter, fac- 
ing ill eaeli dirt'ctiou. The upper 
(irossover freqiieiK-j is 3000 cps ; tlie iiiid- 
raiige units cover the range down to 150 
cps. The tweeter and nud-raiigc spe.tker 
on each side are mounted in a closed 
eoiupartnient, inde))endciit of the low- 
frequcuey speaker, to prevent the. latter 
from driving the mid-range direct-radi- 
ator .speakers. Tiiese com))artments are 
of adequate size to ensure that the vc^so- 
natit frequency of the inid-range speaker 
remains below tlie crossover frequency. 

The 150 -cps cro-s.sover frequency was 
chosen on the basis of extensive tests, 
which indicated that the stereo efl'eet 
ueeiii's over a fmiueiicy I'angc that e^r- 
tcnds down to this region. Thus, all 
the frequencies involved in creating the 
directional effect are covered Uy the 
speakcr.s mounted in tke sides of the 
cabinet. 

There being no directional ei^ect below 
1,50 cp.<, tile low- frequency source can 
be located according to considerations 
of best performance, greatest conven- 
ience, appearance, and ease of assembly. 
For the same rea.'on, it is not nccc.'isary 
to use two separate woofers. In the Tri- 
men.sional speaker, the bass of both 
cliannels is reproduced by one speaker. 

If all stereo reccrding.s were made 
with moderate niierephoue spacing, such 




Fig. 5. Diagram of speaker arrangemehf. 
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that iioth microphones received essen- 
tially identical signals below 150 cps, 
it would only be nece.ssary to reproduce 
the bass range from one ehaiiuel, boosted 
,3 db to make up for the absc^nce of the 
other cbiiniiel. l-lowevcr, with tlii' iniero- 
phono teehiiiques enrrent.ly in use, it 
can easily happen that one channel eon- 
tiiins practically all the bass, such a.s 
when a group is being recorded with one 
microphone close to the bass instru- 
ments. There is, of course, no way of 
predictiug which eliarmel will have mo.st 
of the bass. Th- logical answer is fo 
combine both channels np to 150 cps. 
This is accomplished at no sacrifice in 
performance, aOiordiiig an appreci.ahle 
saving in space and cost. 

The combination of the two ch.nunels 
below 150 cps can be effected by means 
of a special filter and transformer net- 
work. A typical scheuiatie of such a 
filter is shown in Tig. S, It is seen to 
be rather eouiiilicated, and it is ex- 
pensive, too, since tlie isolation trans- 



coupling that may o;-eur between the 
winding.; has no effect on (lie latter. 

The single woofer used in the Tri- 
mensional .speaker system is a high- 
compliance design, capable of large ex- 
cnr.-iions without departing froni lin- 
earity. The moving ,sj\stein has high 
mn.ss, as required foi' good response, 
down to, and below, liC cycles. The free- 
air resonance of this 12-inch unit is IS 
cps. 

Bass Enclosure 

In civder to obtain o])tiiuiim r('fi)onse 
to 30 cps with minimum excur.'iiou of 
the voice-coil, the 2 cnbic-foot bass en- 
closure i.s ''vented" by means of a tubu- 
lar duct.' Thi'ough careful adjustment 
of system Q's, excellent damping is ob- 
tained, ivi indicated by tin- tone-burst 
photograph in Fiy. 10. 

Note the almost nonexistent ''hang- 
over" which is actually less than the 
amount to he, expected from the liisieii- 



Fig. 6. External 
V i e of the 
speaker with 
doors open. When 
closed, the doors 
cover the entire 
front. 




former luust )-)erform wc;!l down to the 
lowest frequencies to be reproduced and 
must he capable of handling the full 
power of one channel. 

A simpler and more satisfaclory solu- 
tion of this problem i.s af^:'orded liy the 
use of a woofer with a dual voice coil. 
Fignrr 9 shows the schematic of the 
speaker circuit and indicates the essen- 
tial simplicity of the system. The Avoofei' 
has two voice-coil windings, bililar 
wound, with four leads brought out to 
terminals. Kaeh winding is connected 
to its amplifier channel through a choke 
wliieh acts as a lo^v-pass fillei'. The two 
voice-coil winduigs simply add the bass 
from the two clianiiols. 

There is practically no transfoi-mer 
action bet-(\'een the two voice noils at 
low frequencies; tlic two amplifiers are 
electrically isolated, and no undesirahhi 
interaction can occur between them. The 
elimination of a common ground con- 
nection is also an .advantage. At the 
higher f requeucies, the chokes isolate th<' 
voice coils from the amplifiers, and any 



ing room itself. The woofer-enclosure 
combination is desijjned for operation 
front any high fidelity- power amplifier 
having hi.gh damping factor. 

The duct provides a load on the 



' Victor Brociiver, "Compact ultra-linear 
speakers for stereo." .■VuDio, Aug. 19,58. 




Fig. 7. Internal construction of the 
speaker. 
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Fig. 8. Stereo net- 
work 1o feed sig- 
ools from two am- 
plifiers to a Jingle 
woofer. 



spcakor, in tiio vit'iriity of (-abiiK't reso- 
tianee, that is inaetieiilly pure nidiatioit 
re.sistanoe. At tlit bottom of the raiigt, 
niost of the powei' is fctdiated from the 
duet; as a result, voieo-coil cxciii'.sioii is 
markfdly red u ted, with eorrri^pondiiig' 
redutdion in distorl.iniL. This action if? 
evidenced by the presence of a tiotiee- 
able breeze in the vicinity of tlie vent 
when low frequencies are reprodneed at 
high level. If the vent is closed while 
ISO eps is fod to the speaker at Jiigh 
power, the increase in motioii of the 
cDno is readily seen. 

li)i-iden(ally, then; .secm.'s to be some 
]H"jpMla)' !iii.scoueep(ion about the rea- 
son.^ for u.siiig: a duct instead of a simple 
opening or port in ''))hase inverter' en- 
closures. Special properties are some- 
how a.s.sflciated -with a duet that make 
for iin])ro\-ed pwforniance. The xisual 
e.vplanatifin is thf.t (he duct calls for an 
o|>cnin!r of coni;id(-rably greater area 
than a port, that thi.s; provides with a 
larger x'alui' of radiation rosistauee and 
that this, in turn, results in more bass 
and better danaping. 

Froiti an intuitive .standpoint, this 
looks very plausible. "Docs it bear an- 
alysis '? The radiation resistance, in me- 



dian ical units, of a large opening is 
greater than that of a .small one, just 
as it is foT' a large speaker compared 
to ;i small one. Jn tlio ease of a speaker 
cone, which is driven by a /nr« deter- 
niinori by it,s electromechanical coupling 
and (he applied power, more powcv is 
radiateil the larger the cone. But a port 
is driven ()y tlie pre-smve developed in 
the box. Tf we use a large opening, the 
tluid velocity out of the port will he 
lower. The lower velocity counteracts 
the effect of the increase in radiation ve- 
sistancc; in fact, it compensates it ex- 
actly. The pavjer out of the port is not 
alfecfed by its size. 

The significant dilYcrencc between a 
duct and a port is that the trietional 
lo.ss in a ])ort increases more rapidly 
than the iiiertance as the port size is 
deerea.sed. As tlie port. l)Ccomcs very 
small fa fraction of a .square inch), thi' 
resistance becomes so large that the sys- 
t(^iii boi'omcs over-damped and (he port- 
C4ibinet eond)ination no longer function.s 
as a phase inverter. Tuning a small box 
to a low fre((ueucy requires a small 
port; a duet allows a larger opening to 
be used, which avoids excessive resist- 
ance in tliis ''circuit element." The lower 
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Fig. 10. 50-cps tone burst. Irregularity 
of modulotion envelope is inherent in 
the test equipment. 

air velocity also prevents the production 
of ]n>i.se due to turbulence. 

Efficiency and Frequency Response 

The ediciency of the system is moder- 
ately low; this i.s typical of small cabi- 
nets having extended bass range. Ex- 
perience has shown, however, that a dual 
12- watt stereo amplifier provides very 
satisfactory operation for average home 
use. 

It will be remembered that most of 
tlie cmn'gy above loO eps reaches the 
li.stener after one or more reflections. 
At each reflection there Is a cerlaia 
amount of loss. The nature of most sur- 
faces is such that this loss is gr(;ater 
th(! higher the frequency. So, if the 
freqiu'ucy response of the speaker were 
flat, the listener would hear a response 



Fig. 9. Schematic of TrimenBional circuitry. 



Fig. 1 1 . Arrongement of speaker in dif- 
ferent locations. 

that is deficient in highs — progressively 
so as we go up the frequency seah:. 

In order to compensate for this, the 
Trimensional S])eaker is designed to 
have a respf)nse ciirNX that rises with 
frequency. This response can be varied 
at will to compensate for the different 
reflective eharacteristies of x^arioiis wall 
materials, construction, and decorative 
treatmciit. L-pads controlling the Bud- 
rango units and tweeters on each side 
permit adjustment of the response char- 
acteristic. If the listening room is not 
symmetrical acoustically, it is possible to 
achieve balance both tonally, and in 
loudness, by mc^aus of these controls. 
The range is snflicient to cnaldc the 
user to compensate for sizable losses 
.sucli as may he caused by nearby up- 
holstered furniture or drapery. .\n ob- 
striuition adjacent to the speaker can 
be taken care of by turning the door on 
(bat side slightly forward to prevent 
blocking of the lower frequencies. .\i 
the sanje time, the controls described 
{Coniiniii'd on page 74) 
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Two More Ears 



M. DAVID WEISBERC" 

One effective mefhod of making a high-quality stereo headset from a 
surplus item with a minimum of effort and expenditure. Many are the 
uses for such a device, both in the laboratory and in the listening room. 



THK AVKliAc;]'] ClTIZKN-'fi (■oiiireptioii of a 
pftiv of headphones it; that of a device 
lhat holds the studio engineers' head 
togetlicr. Oi' perhaps the eai')init'fs that 
tlic "'linni" down tlie street wears so .is 
uot to hoav t!ie wails of irate TV ^■iewors. 
This attitude may be (hie to the faet that 
lieadjjhones are not generally assoeiated 
with living room listening. My own ex- 
perience with them had been con fined to 
the '•ham'' shuck or the test bench. Some 
time ago. the need arose for some way 
of listening' to the audio system without 
annoying others, Jt wn.s tried, with a 
pair of 'phones at hand, but the results 
seemed to justify all the derogatory re- 
marks heard on the subject. 

The answer to complaints of poor re- 
production through 'phones may be had 
by undcrsianding Uumi. There arc three 
basic types : magnetic, crystal, and dy- 
namie. The first consf.itntes about 90 per 
cent of the conunercial and snrplu.s mar- 
ket nnd is the fj'pe fomid in telephoue 
handsets. The least expensive of the 
three, it consists of an ii'on diaphragm 
close to one or two clectromfignets with 
permanent magnet cores. These arc 
rugged units of 2000 to 8000 olims im- 
pedance, the best of which are lacking 

* 2707 Crcslon Av6., Bronx BS, ^. Y. 



in response at both ends of the audio 
range. Peaked in the 300- to 3o00-cps 
range, tticy are designed prinuirily for 
speech and will seriously distort when 
subject to dyuamic, wide-range audio 
material. 

The crystal 'phone is similar to the 
crystal microphone in that they both 
employ piezo -electric salts. When sub- 
ject to an alternating current, the cry.^- 
lal moves and in turn moves a fiber dia- 
phragm linked to it. This produces 
sound. These are high -ijupeda nee devices 
of medium price, aud while lacking in 
low-frequency response, they are capable^ 
of satisfying the casual listener. They 
are delicate, however, and may be ren- 
dered useless by running d.e. on them, 
or l)y e.vposnre to shock, heat, or mois- 
ture. 

'The remaining class, the dynamic, is 
the least common and tlx; most expen- 
sive. It is basicalh- a miniature P!M 
speaker, con.sisiing of a moving coil 
eonneeted to a cone, usnally oi: fiber. 
Possessing the widest response of all, 
tlic dynamic 'phone is a low-impedance 
device. It is usually available in some 
standard line value, such as 600 ohms. 

It appears then, that the dynamic 
type is the choice. A look at a current 



catalog, however, may prompt the reader 
to leave the order blank blank. The tag, 
over forty dollars, will deter all but t)ie 
niost heavily endowed. If the surplus ads 
are consulted, you will find '•moving eoiT' 
units available for seven or eight dollars. 
These are dynamic units used by the 
military for audiometer tests and are 
duplicates of some units available on the 
conmicrcial market. This is the type to 
purchase. 

Conversion Procedure 

'fhc degree of conversion is up to the 
user and his requirements. If the appli- 
cation is nionophonic and impedance mis- 
match can be tolerated, the 'phones may 
he used ''as is,'' For greater flexibility, it 
is advisable to change the cord. Not only 
will the cord be too short but it is un- 
sightly and, finally, is not wire but 
tinsel et)vered threads to wliieh it is im- 
possible to solder. On the rear of each 
unit there are two screws. Loosen each 
a turn or two and the wires will come 
out. Remove all the cord from the head- 
band. Using four conductor int(n'com 
cable, strip back the jacket for IS in. 
Wrap Scotch brand electrical tape 
around this point to build up the cable 
diameter. Examination of the headband 
will reveal four cable clamps, two on 
each side. One is larger than the other? 
and this is one that holds the cable. Slide 
plastic spaghetti over two of the wires, 
route them over the headband and lunlei' 
the clamp. The remaining two wires are 
treated in the same manner, being run 
under the clamp adjacent to the cable. 
E.xamination of /''/(/. 1. will make this 
(dear. The headband shown in the photo 
was taken from a pair of magnetic sur- 
plus 'phones, the wires being run through 
the leather loop. Yon now have the two 
pairs of wiies terminating near their re- 
s))octive earpieces. Bare the ends and 
.■-older each into a piece of bra.ss tubing 
Vs" %" long or into the screwdriver 
slot of a machine screw of the game 
dimensions. Slide these into the 'phone 
terminal holes and tighten the screws. 
The otJier end of the cable may be 
terminated in one or two plugs, depend- 
ing on intevided use. For monO]ihonie 
use, connect tlie two units in series or 
parallel, using a standard phone plug. 
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FISHER DOES IT AGAIN I Year after year, tuner after tuner, there is only one best -THE FISHER. Today, 
the leader is the FM-100, latest in a series of FISHER FM tuners now used by radio stations, the Satellite 
Tracking Project of Ohio State University and by many government agencies. The reason is simple— 
these tuners meet the exacting standards of performance and reliability required by professional users. 

■ And where standards are concerned, the audio enthusiast is, in his own right, a professional. He desires 
maximum se)isitivity for optimum reception of stations near and far. FM-1 00 SENSITIVITY is 0,8 microvolts 
for 20 db of quieting! ■ The audio enthusiast wants an FM tuner that permits simple adaptation to 
stereo. THE FM-100 IS CUSTOM-DESIGNED FOR STEREO. It has space directly on its own chassis for installa- 
tion of a multiplex adaptor. Moreover, it includes feed-through facilities for FM-PM and FM-AM stereo 
as well. ■ The audio enthusiast expects maximum fidelity. THE FM-100 OFFERS FOUR WIDE-BAND IF STAGES, 
uniform frequency response (20 to 20,000 cps) and less than 0.5% harmonic distortion. ■ The audio 
enthusiast wants an FM tuner that eliminates noise when tuning between stations. THE FM-100 EXCLUSIVE 
INTERSTATION NOISE SILENCER automatically eliminates noise, side-band response and unwanted weak 
and noisy signals. For the audio enthusiast who buys the best at the outset, there is only one truly logical 
choice -IT IS THE FISHER FM-100 TUNER. $1 59.50 Cabinet. $24.95 

Slighlty Higher in the Fur West. 
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Exporh: Mofhan Exporting Corp., 458 Brondwoy, New York 13, N. Y. 
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For hiii;uir;il iiso, (■(ninpr.t cHcli unit to 
ita own pliouo plug:. Pi'opei' ph/isiug uiiiy 
ho had hy nittiug tlic eolov code oi; tha 
wires, and to wliieli tcvniinal on the head- 
"jjhttnc C!Qcli one goes, toniioetiug 
th-e wir«s at tlie plog, join like terminals 
uiukr one screw and the remaining two 
under tlic other. Don't innke the mistjtke 
of wiring the two loads of one phone 
together or to both pliig.s (in the stereo 
eoniiofttion). Before attaehiug the phig, 
make sure all the hardware is on the 
table and faeing in the I'ight direction. 
The eoniieetor shown Ju Fip. .1 is a t'our- 
piift type whieh allow« attachment of 
extensions wired for vai'icd pur])o.>es. 

The phones arc ready to use at this 
point, but unless your prograni source 
tet-ininates in 2-50 or GOO ohms, there will 
Ije a power- triinsfer loss Had the fre- 
qnfney response will siitrur. However, 
you may not be able to notiec either, 
since the phones demand for le.?s power 
than is normally availuhlt;. 

The truly dedicated (uuliofan may de- 
iniind n chjsor mateh and thi.^ may be 
had in two ways. The nominal terminal 
impedance of each phone is 300 ohms. 
Series <»jiacctedL, this represents 600 
<jhn5.s nt (Jie plug, or 150 ohms iu the 
parallel eoniiectian. A small transformer 
to mateli or 600 to 4, 8, or 16 ohms 
will provide a proper mateli. Thi.s not 
only entails spending;' money, but it 
st'Oin.s iust a bit odd to Inn'c to use three 
trausfoi'mers between the output lubes 
and the voiee coil. There are three, for 
within enfh unit there is a miniature 
uW04o-S-ohm trar.sforinor. By remox'al of 
these, you have your pick of 4 or 16 ohms 
monophonieally, or 8 ohms for each 
channel of a stereo system. 

RefHOvimg Transformers 

Tts r&Ttiove the internal traiisforiner.s, 
rcmovi^ the phor.es from flu; headband 
and nolo that these do not unscrew as do 
the magnetii; type. That wotild make 
youi' job und this article shorter. Place 
the uiiit face down m a hard surface 
and pry tip the erimpcd edge of the 
retaijring ring, Tising n knife or .screw- 
driver. The latter is preferable, since it 
won't go too far into the table whi^n it 
slips! After the crimp is undone, slip off 
ihe retainer ring and the black bakelite 
pap. This will expose a silver nH>t«i disc 
witli .«ix hi-ass rivets aniehoriiig it to the 
case. V\'itli a small bit, drill ant the 
rivets, going only deep cnongli to remove 
them. These will be used in rensj=embly. 
The fil)er washer on the rear of the case 
will be loose now and it may he removi'd. 
Slide ii knife blade between the case and 
fhe metal disc and work it around. The 
asscnibly is now free of the case extojit 
for the wiwi! .soldered lo th-o card tcrmi- 
urnls. Unsolder these at the terminals. 
Ronove the metf.l disc and you can sec 
fhe treated fiber cone. Some units may 
have a thin lat.ex co'^'cring over the reai- 
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Fig. 2. Assembly detail of a single head- 
phone unit. 

of the speaker assembly. This is pre- 
sumably for Waterproofing and may be 
removed and discarded. On one side of 
tlie speaker, the iTHiisformc'r is held in 
place hy a drop of solder and two inte- 
gral spring clips. Cut the two voice-coil 
wirtiH na <:loso to the transformer as 
possible. Un.solder, push in on the two 
clips and reuLove the transformer. Serape 
tlie clipped ends of the wire and ro- 
solder to the cord terminals on the case, 
rise spaghetti to avoid shorts to each 
■()th<'r or to the (-asc. (^heelc the connec- 
tions with ail o Inn meter. The voice coil 
reading should be 10 to 12 ohms. Cheek 
each wire for a short to ense. liefer to 
Fit/. 2 during rens.?einhly, in the event 
TOl.i forgot wliai-goes-where. Use N'oo- 
prere or Pliobond cement between 
washer and case, ease and speaker, and 
the speaker and disc. This is ii rubbery 
adhesive that will help hold everything 
together and prevent any metal-to-metal 
chattering. Reassemble, line np a;l the 
rivet holes, and replace the rivets. .Pace 
down, (m ii ibard surface, deform t!)e 
ends of the rivets with a center punch 
or ?inall screwdriver. i'l;\cxi tlie black 
bakelite cap over the metal disc, noting 
the :«'o projecli(ms that male with holes 
in the -di.sc. This prevents rotation of the 
<-i\Y>. Phice fiift fiber washer over the rear 
of the ea:se, the w^taining ring over the 
front and recrimp the a.=semhly together. 
The ring will .ippoav a bit chewed up but 
this won't slicm' when car cushions arc 
added. Now proceed in llw same m-anner 



with the second headi):ione uiiil. making 
sure that the wires from the \'oicc eoil 
go to the .same i i'spective terminals as in 
the llrst unit. 

A.pplietitions 

Tlie use of the phoi.ic.s wii! be detei- 
.nsinid by the needs of fhe reader, but it 
should be pointed out here th.it phones 
have not been designed to compete with 
loudspeakers. It has been the purpose of 
this article to provide, at a cost com- 
mensurate with utility, a means to enjoy 
audio material where the size or volume 
of a loud-speaker precludes it.s use. The 
fine timbre of a properly lialftiid woofer 
will just not be present, in a jvair of 
headphones. The physiejil configuration 
limits the listening to one person. With 
these limitations in mind, it might seem 
that there is little use for a headset. This 
is not (jnitc so, for there are many in- 
stances where phones may even be neecs- 
-siiry. When recording, for cxami>le, it i.s 
wist; to use pliones for monitoring to 
avoid feedback to the mike. It is manna 
to tlie modei-n clilT-dweller, who, Fletelu^r 
Muiison or not, has to keep the power 
down when listening at midnite. By tlie 
same token, it elimini-tos oulsiile noises 
while you're trying to hear soft pas.sagcs. 
Low-power amplifiers will o^■erload the 
headset long before they reail) saturation. 
So little power is required that it is 
advisable to use a "T" pad in the head- 
phone line to reduce ihe volume. When 
stereo in considered, think of (he ease of 
channel balancing without having to 
wear ;i i>ath thru the rug bi'twcen your 
e.asy chair and the preamps. Further- 
more, the listeners position in the rooui 
ih no longer eritieal. 

After many hours of listening hy head- 
set to \'aried selection.?, both monoplionic 
and stereophonic, seve ral eonnnents are 
ill order. It was I'oiind desiraijlc to boost 
the bass nod drooj) the treble slightly. 
The bass lacks the drama of a large 
enclosure, but it has no ''boom" and is 
adequate. If th<j headphones nrc pressed 
tightly to the ear.?, the bass will be more 
pronounced. Beciiuse of this, ear cusli- 
ions should Ije selected for lightness of 
lit. At lirst tlic head.sot niriy feel un- 
comfortabh", but aft('r a short timi; they 
are unnoticed. Because of tlie grejit sensi- 
tivity, exti-emely soft passages will be 
heai-d quite clear! j-. In f,^tfc. iu the ab- 
seii«> of ti signal, liibfe iiois* and so on 
may he heard. This is masked by the 
signal, the sigi.iaUto-noise ratio being the 
same as when s])eakers are us; d. Due to 
fhe droop at tlie low end of tlii' audio 
range, hum and ruiiiblo are no more 
objectionable than with speakers. When 
listening to stereo, the sound seems lo 
come from witliio the listener's head. 
The spatial effect is quite pronounced 
and this listener has often lapsed into 
an unawareness of the fact he was hear- 
ing stereo llirough headphones, 
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New Stereo Tape Recorder 
Cybernetically engineered 
for intuitive operation 



Fluid smoolli, whisper qtiiet . . . witli featlier- 
liglit toiicli you control tape movement 
with the ecnlr;i) joystick of your Ncwconib 
SM-310. This exciting new stereoplionic 
record-playbaclc tape macliiiic has been 
cybernetically erigiueered to fit you. 
Intuitively, you sense how to operate this 
handsome instrument. Tlie naturrtl move- 
ment, you find, is the correct movement. 
Loading is utterly simple. It is almost impos- 
sible to make a mistate. The transport han- 
dles tape with remarkable genllcness, avoids 
stretch and spillin!». 

The Newcomb SM-310 records stereo- 
phonically live from microphones or from 
broadcast or recorded material. There are 



mixing controls on both channels for com- 
bining "mike" and "line'' The SM-310 re- 
cords and plays back half-track monaural 
also. So versatile is the machine that you 
niaj' record and playback on either or both 
channels in the same direction. 

The SM-310 is a truly portable unit which 
combines the featvucs lequired by the pri5- 
fcssioi^al and desired by the amateur for on- 
locatien making of master Stereo tapes. For 
example, the SM-310 takes reels np to 10 
has two lighted recording level meteis ar- 
ranged pointer-to-pointer for ready eompari- 
so)i, has a 4 digit counter to pinpoint position 
without repeating on any size reel. For play- 
back there are a "balance" control aiid a 



gauged \-ohune control. Head co\'er renio\'es, 
giving direct access to tape for easy editing. 

The Newcomb SM-310 i.s a sleek, rugged, 
compact machine, discreetly styled by an 
eminent industrial designer in easy-to-live- 
with shades of warm gray and satin alumi- 
num... a gratifying, precision instrument for 
the creative individual who is deep in the 
art of tape recording. Kigbt, lightly-spaced 
pages are required in a new brochure to 
describe the SM-310 in detail; send for your 
free copy. 

Ad\-ance showings in New York and Los 
Angeles proves an unprecedented demand 
for this instrument. We urge those who de- 
sire early dcUvcry to place their orders now. 




DEPT. T-6 

NEWCOMB AUDIO PRODUCTS CO., 6824 LEXINGTON AVENUE, HOLLYWOOD 38, CALIFORNIA 

NEWCOMB SALES REPRESENTATIVES 

CAllFORNIA, San Fmnsi.co 3, William J. Purdy Co., 312 Seventh Si.; COLORADO. Donvor, Cox Soles Co., P. O. 8ox «01, So. Denver Station; FLOR IDA, 
Tompo y, Morris F. Taylor Co., 4304 Corono St.; Winter Hoven, M. F. Toylor Co., 940 Loke Elbert Drive; GEORGIA, E«I Point, M F Toy or Co., Box 308; 
INDIANA, Indmnopolis 20, Thomas «■ Sukup, Inc., 522l5 No. Keystone Avenue; MASSACHLJSETTS, Brooklrno 44, Kenneth L. Brown 54 Alhorlon Rood; MARY- 
LAND, Silver Spring, M. F. Toylor Co., P. O. Box 111; MICHIGAN, Forndalo 2D, Shoico, 23525 Woodword Ave.; Grnnd Ropids 6, Shaico, 700 Rosewood A, e.. 
S. E.; MISSOURI, Clayton 5, Lee W. Moynord Co., 139 N. Cenlrol, NEW YORK, Eoil Meodow, Horry N. Rc.ies, 1473 |ylv.o Lone; Syrocuse 14 Poston-Hunler 
Co P O Box 123 DcWiH Stolion: NORTH CAROLINA, Charlotte 5. M. F. Taylor Co., 1224 Dresdsn Drive, West; OREGON, Portlond 8, Don H Burchom Co., 
P. O. Box 4098; PENNSYLVANIA, Hellerlown, M. F. Taylor Co., 534 Ellen St.; Lonidowne, M. F. Taylor Co., 275 Bryn Mowr Ave.; PilUburgh 36, M. f-W.lor 
Co., 543« Youngridge Drive; TEXAS, Oollos 1, Wyborny & Yount Co., 408 Merchandise Mori Bldg.; WASHINGTON, SooDlo 9», Don H. Burtham Co., 422 First 
Ave., West. 
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TAPE AMPLIFIER 



SEC I 
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PLAYBACK 
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NOTE: SEE fIG. t FOR CONNECTION 
OF THIS AMPLIFIER TO THE INPUT, OUT- 
PUT, AND RECOSD/PLAYBACK HEAD. 
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Fig. 3. Elemerfs of a tape amplifier used with a single record-playback head. 



I'ccorflinj? is eompensatcd by an equal 
orroi' in playback. 

But i£ it is one's iiiti^iition to pliiy 
j-<'ct>i'(led tii]3e.?— eo)nmoreial tapes or 
those re CO riled on friends' machines — 
then correct nzirautli alignment of 90 
def^. becomes imperativo, and there is 
no iuh^antage i») this respi^et over a 
throe -head niachine, except for the fact 
that there is less work in aligning- one 
head than two. 

W'lieu a sing-le head is used for botli 
record and playback, the playba(;k re- 
qtiirement-s take over. That is, the 
requirements are more exacting Cor play- 
]>aek than for recording. A head snit- 
ablo for playback can generally be used 
for recording, bat not vice versa. 

A prime requirement o£ the playback 
head is a narrow gap. 'L'hc nari'owcr the 
gap, the better it; the high-frequency re- 
sponse, all other things remaining the 
same (.same tape speed, head quality, 
equalization, and .so on). 'I'he slower 
the tape speed, the proportionately finer 
must be the gap in order to maintain the 
same frequency response. Thus if a gap 
of .0002 in. i.> adequate at 7.5 ips to 
maintain response out to 15,000 eps, 
then a gap of .0001 in. is required at 
3.75 ips. 

A narrow gap is not a prime requisite 
of a i-ecord head. To the contrary, a 
relatively wide gap — in the range of 
.000.5 in. — tends to be optinnim. Tlie 
narrower the gap in rocoi'ding, the more 
difficult il is for the magnetic flux pro- 
dueed bj' the bead to permeate the tape. 
The tape acts a.s a bridge from one edge 
of the gap to the other, so that the mag- 
netic flux courses ihrougb the tape. But 
if the gap and therefore the bridge (the 
tape across the gap) are too narrow, 
not enough flux travels through the 
tape, so that the I'Ceoi'd head has to work 
all the harder to impress the desired 
amount of signal on the tape; the re- 



sulting increase in sig)ial requirements 
rais(!s the possibility of distortion. On 
the other hand, it is claimed that the 
ijicreased eiliciency of niodern heads 
makes it jjos-sible to record satisfactorily 
with the nari'owest of prcseiit-day gaps 
(.00009 ill.). 

Playback hi'ads produce a very small 
signal voltage, on the order of a few 
millivolts at the most, and generally 
much less. Hence there is a very difficult 
problem of keeping noise and hum in 



hALF-TRACK HEAD 




AZIMUrH ANGLE 
(SHOULD BE <W) 



DiRECTICN O' TAPE RAVEL 



Fig. 4. Azimuth ongle. 

the (ape amplifier sufliciently low to 
pernit a .satisfactory sign al-tc -noise 
ratio; the problem is substantially more 
difhcult than in the similar case of the 
magnetic phono cartridge. To jnaximize 
ihc signal-to-noise ratio, a high-i:nped- 
auci2 playback head is desirable, that is, 
one having a large number of turns for 
high voltage output. (If a transistori'/cd 
tape amplifier were used instead of one 
with vacuum tubes, then current rather 
than voltage would be the prime rcquire- 
mcr.t; as yet, however, virtually aO tape 
an ipli tiers emjiloy \ aeuuni tubes, Avliieh 
havn a high input impedance, so that 
voltage rather than current is the sig- 
nificant electrical quantity.) 

On the other hand, for recording pur- 
poses a head with relatively low im- 



pedance is desirable. A certain amount 
of audio voltage is required to drive 
audio current through the record bead, 
thereby generating magnetic flux and 
impressing a signal on the tape. The 
higher the impedance of the head, the 
greater is the required driving voltage. 
But it is more difficult to develop a low- 
distorlion signal at high voltage lhau al 
low voltage. If the recording has low 
impedance, the reqnii'ed driving voltage 
is reduced, and the difficulty is avoided. 

By the use of separate heads for re- 
cording and playback, the contradictory 
requirements of each type of head with 
respect to gap width and imi>e(hince can 
be met. But if the same head is to be 
used for both purposes, then compro- 
mises arc evidently in order. Thus rec- 
ord-playbaek heads typically have an 
inductance of about 0,5 henry, whereas 
a head designed expressly for playback 
may have an inductance of as much as 
2.5 henries, and therefore greater output. 
On the other hand, a head designed spe- 
cifically for recording may have an in- 
ductance of 30 millihenries or loss. 

At the same time, it should be recog- 
nized that the compromises entailed in 
record-playback heads are not so severe 
as to prevent quite good i-(«nlts from 
being obtained with them. But the pJ'r- 
Cectionist, desiring the l)cst possible re- 
sults in the present state of the art, can 
obtain even better resiilis with separate 
heads designed for each function, 

Three-Head Machines 

ifachines with separnto record and 
playback heads generally are in the semi- 
professional and professional class, 
where maxinu.im assuiance is reipiircd 
that (I) the unit is in proper condition 
before the recording session commences, 
and (2) that the recording is proceeding 
satisfactorily during the session. 

The three-licad machine, witli separate 
amplifiers for recording and playback, 
permit.s one to monitor the tape as it is 
being recorded, as illustrated in Fifi. o. 
That i.s, one can listen either to the in- 
coming signal (which is about to be 
reeoixled) or one can switch to the play- 
back signal (which has just been re- 
corded). Tlie time difference between 
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PUAY^ACK 




INPUT SIGNAL 



Fig. 5. Monitoring provision in a tape 
machine with separole record and play- 
back heads. 
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PLAY UP SPACE SAVING! 
■ PLAY DOWN 
CIRCUIT COSTS! 



Now one M-fi amplifier tube^- 
General Electric's new 6DZ7 
"does the work of two! 

Every inch coiiiils in designing h im. compact hi-fi equipmeiil. That's one 
reason why a single new G-K 6DZ7 in place of two 6BQ5's is heaclliuc news. 
No\^' you ciin have push-pull amplification in one tube envelojje! 
And your circuit costs drop! Yon save a socket, you save other components. 
Helps you sharpen your cost pencil, to meet stiff price competition. 
With stereo, your savings m.ount still further. Hero two 6DZ7's, powered hy 
one heavy-duty General FJectric SAf'l k will take the place of four 6BQ5's. 
Speaker volume and tone quality are fully maintained .., see ratings at right. 
Go modern in nm]3liiler design, go one-tube, go G-Il 6DZ7! Any General Electric 
tube oflice listed below will be glad to give you further information. 



200 Main Av«., Clif(oii. ^. J. 
(hi Clliflori) Gllc^!ory;^6•3H7 
I [ii New Ycrk (4iy) 
Wisconsin 7 -I0r>S.6. 7, H 



.'!800 No rill -Milwankcc Ave. 
Chicasro 41, Illinois 
.SPri)ij< 7-1600 



11840 Wcsl 01.viii|>i(- ISlv.l. 

Los Aii5;eles 61. Calif. 
I'lvone*: (;t{,initf! y-776r> 

BRnclsiinw 'l %'h<-f, 



T^ogress /s Our Mosf lmpori$nt Proc/ud 

GENERAL^ ELECTRIC 



TWIN POWER PKNTODE 
TYPE 6DZ7 

Max plait dissi pal iim. 

pel plal* 
Max total soree)i 

(lis,«.i)iation 

Powci" tJiit [Hit. (Under 
f<.>]I(>;\'inj^ Gondii i<in?: 

E t- *00 v; 
E,.3= 2.^0 v: 
Ecl= -11 v; 
E^i;= 22 V peak 
!^rUI-LO-.prid voltage) 



I,H.2 w 

4.0 \c 

18 \v. with 
t>n}y 'IW'A' 

ha niion ie 
Llislor\ioii 
xuithoul 

feedlwi'ck 



OTHER G-E QUALITY TUBES 
FOR HI-FI AND STEREO 

enO-S 6CA4 6L6GC 
702S 7 lad- A 7247 
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ROBERTA PETERS 



tapes her own 




recordlitg tape 



That alone is not 
the reason why 




It's the best-engineored tap6 in the world 
. . .gives you better highs. . .better lows... 
bettev sound all around ! Saves your tape 
recoi'dcv, too — because the irish ferko- 
SHEEN process results in smoother tape 
...tape that can't sand down your mag- 
netic heads or shed oxide powder into your 
machine. Price? Same as ordinary tape! 




Available wherever Quality taiic 13 sold. 
ORRadio Industries, Inc., Ope)ika, Alabama 
MctropoUtanO^eraslarliohcrlaPetersisuyidcr tht 
exclusive iiiayianenLent of Hiirok Attractio^ie, Inth 



the two signals is so snijtll — rouijhly 
about 1/6 socond at 7.5 ips — th,Tt alter- 
nati! .switching lietween tlieni at^orOs a 
very ftccmale iudiention whei.hei' the 
reeordod sigiuil is similar to tlie orig'iniil 
signjil. If (here is n noticeable inerfnse 
in distortion in the )vconled ?ign.tl, one 
can rediiue the recording level. Con- 
versely, one can intireiise the level iJ: the 
nionitoring' .an-angenient indicates no 
perceptible i)»ei'ease in distortion. Binii- 
Inrly, it fi-equeiicy response of the taped 
signal sounds reasonably close to that ot 
the original signal, the reeording may 
j)roeeed;, it not, tlioa the frequency re- 
sponse of tlie (ape recorder bears look- 
ing ii\to (which is the rsnhjeet of a later 
article). Ovdiiini-il v, c^ne wctuld iml wait 
until 3 recording session to check frc- 
<|nene>- response by fclie monitoring 
method. lu^itead, one would mnke a test 
run, using a i)honograph record or FiM 
program as a .signal source. 

There are three basie tesi-s required 
to ascertain whether tin' tape recorder 
is uperaLing at its )naxinunii poten- 
tial ioi' recfordiiig a)id reproduction of 
sound. These concern the frequency re- 
."iponse of the machine, distortion, a)id 
signal-to-noise ratio. A bigh-qualil.y 
tape recorder, into which category most 
tlirec-bead uiachino.s arc apt to fall, con- 
tains adjustments for frfquency I'e- 
sponse and pernuls one to adjust bias 
eurrent, which in tnrn affects bolli fre- 
quency response and di.'Jiovlion. The 
higlier the bias euri'etlf (within the nor- 
uial range of fid;jii.staient) , the lower is 
the distortion, but also the worse is ihe 
treble rcspon.se. 

While one can cbeclv: frequency re- 
sponse, distortion, and signal-to-noise 
ratio on a two-head machine i)y first 
recording a tape with the proper sig- 
nals, rewinding the tape, and playing it 
Ijack, this is a cumbersome, iiine-taking, 
and somewhat inaccurate process. Each 
tinu^ an adjustment is made, it is neces- 
sary to repeat the proceduix.! tfl learn 
the result of the adjustment. With a 
three-head nuiehinc, wheie re<rording 
and playback ai-c virtually sinuiltaucous, 
one can check performanee as swiftly 
as in the CISC of control amplifiers and 



power anipliners. (The techniques of 
testing will he diseusso'd in a later ar- 
ticle.)'" 

In the ea.se of frequency respoiiso, 
there arc two tests wbieli should be 
made: (1) to aseertiiin whether play- 
back e((ualization corresponds to the 
standard curve, winch is N-VRTIi at 7. .3 
ips; (2) to ascertain whether tiat re- 
spouse is achieved when playing a tape 
recorded on the same machine. While 
the first test can be made as easily on a 
two-head machine as on a three -head 
one by using a standard test tape ajid 
checking for flat playback response, 
ihe second test is greatly facilitated by 
three heads. 

A few of ihe bettor (and liigber- 
priced) two-head machines can matcli 
the performance of tile three-head ones, 
at lea.st to the extent where tiie riitl'er- 
onces are inaudiblej or negligible. The 
advantage of the three-head machine, 
then, lies not in actual performance btlt 
in greater assurance of proper perform 
aiice. Such assurance is obtained 
through greiifer ease of testing and 
through greater ease of adjustment 
when testiug reveals that something is 
wrong. 

The import.anee of periodic testing, 
and adjustment if necessary, should not 
be underestimated if high lidelity staud- 
ai-ds are in force. If the operator of a 
tape recorder is interested merely in op- 
eration— whether medioci c, fair, or good 
— that is one thing. But if:' he considers 
nredioere or fair operation as equiva- 
ieut to failure, then reg[ilar testing and 
adju.Stment become an essential part of 
the operating procedure. Tiie pi'ofcs- 
sional and scTui-professiouat recordists 
check their equipment before trouble 
develops, not oaly after it happens. Siiui- 
liirly, tire audiofau desiring high fidel- 
ity performance from his tape recorder 
will try to head off trouble before it 
spoils a recording session, often irre- 
triev.ibly. 

On the other hand, the importance of 
<^ase of testing and adjustment depends 
upon the amount of use that the tape 
r(M;order sees. A professional or semi- 
professional machine may be used many 



FOUk-TRACK HEAD 



TRACKS 1 AND 3 
ARE PLAYED IK 
ONE DIRECTION. 




TAPE 



TRACK 1 



LEFT CHANNEL 



/ 

TRACKS J AND 4 AJIE PLAYED 
IN THE OPPOSITE DIRECTION, 
AFTER THE REELS ARE REVERSED 
AND THE TAPE TLUNEO UPSlBE 
DOWN. 



TRACK 2 ISNNVHD IMBIS 



TRACK 3 RIGHT CHANNEL 



TRACKS 13NNVHD lj31 




DIRECTION Of TAPE TRAVEL 



Fig. 6. Four-track stereo tape. 
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FOUH-TBACK H£AD 




KIGHT 



DISeCIiON OF TAPE TRAVEL 



GAK 



LOV/IR GA? SPANS UNRECORDED 
SPACE ON IWO-TRACK TAPE. 



Fig. 7. Resull of 
using a four-track 
head to play o 
Iwo-frack stereo 
tape. 



liom'.s n week, so that quick, cnsy oheck- 
inij «nd iidjustment ai-e imperative. But 
ill tbe home, a tiiadiine may receive only 
a £(;w hours of use eaeh week or each 
month, so that facility of ehecking and 
adjustment becomes relatively less im- 
portant. For one thing, the smaller 
amount of use means that trouble is less 
apt to occur. For anotlier, when trouble 
does develop, there is fipt to be less 
urgency about curing it. 

A disadvantage of a. three -head ma- 
chine, compared with a two-head one, 
concerns azimuth alignmei\t. jS'ot only is 
it more time-consuming to align two 
heads instead of one, l)ut more equip- 
ment is necessary. Where a single head 
is used for record and playback, an aisi- 
muth alignment tape is all that is 
needed. But where separate heads are 
employed, one needs in addition an audio 
oscillator or other source of single fre- 
quencies (such as a test record) in order 
t-o align the record head. 

A possible disadvantage is that due 
to the oscillator. The frequency of the 
oscillator is usually between 30,000 and 
100,000 cpa, and the signal it generates 
has the characteristics of a radio wave. 
There is a problem of preventing this 
wave from b;'ing picked up and ampli- 
lied by the playbAck amplifiei-, which is 
a very liigh gain affair. If picked up, 
. the bias frequency signal can be ampli- 
fied to the c.Ytent where, though not 
audible in itself, it may cause malfunc- 
tion of the playback amplifier by driv- 
ing it to excessive distortion, or perlinp.s 



HAU-TliACK (MONOPHONJC) HEADS 
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Stereo tape using staggered 
heads. 



by blocking the audio playback signal. 
While eommercial equipment employs 
proper shielding, layout, and other meas- 
ures so that the problem ordinarily does 
not arise, the amateur builder who ven- 
tures upon construction of a tape anipli- 
licr containing separate record and play- 
ba('k sections for a three-bead machine 



fore the individual may wish to add an 

extra two-track head so that he can ob- 
tain better rcsnlts when playing two- 
track stereo t.apcs (or half-track mono- 
phonic ones). 

If a four-track head is used to pity 
;i two-track stereo tape, one section of 
the head will partially span an un- 
recorded space on the tape, as shown 
in Fig. 7. Therefore this section of the 
head will produce les.s signal output than 
llie other section, re-^ulting not only in 
deterioration of signal-to-noise ratio, but 
also in lack of balance between the two 
signals. This problem can be met by a 
meclianieal device that tnovos the four- 
track liead up or dowti — up for playing 
four-track stereo tapes and down for 
playing two-track slcreo tapes. How- 
ever, there is some danger of iinpiiiring 
azimuth alignment as the head is moved 
up and down. Thus the audiofan may 
prefer to install an extra two-track 
head, so that it and the four-track head 
can each remain in fi.xed position. 



PLAYBACK 
HEAD 



ERASE 
HEAD 



Q 




FIRST SIGNAL 



ERASED TAPE 



TAPE 

) 

7" 



FlltST PLUS 
SECOMD SIGNALS 
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SIGNAL 



PLAVSACK 






'MIXED 


^ 


RECORD 


AMPLIFIER 
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AMFLIftEJi 












SECOND 
SIGNALS 




FIRST 




SECOND 




SIGNAL 




SIGNAL 





















FIRST PLUS 
SECOf40 
SIGNALS 



RECORDIST 



Fig. 6. Foo^-tt'ack stereo tape. 



may run into considerable difficulty on 
this score. The author speaks here from 
experionefi with one siieh tape amplifier 
that h(! sought to build; after his first 
try, he had to tear down the unit fj)d re- 
design it with respect to layout and 
.Sibickliiig. 

Tape Recorders with Extra Heads 

The introduction of four-track stereo 
tape has bronglit new problems. As 
shown in Fig. 6, two tracks are re- 
corded in each direction, so that a stereo 
tape may be reversed .inst like a mono- 
phonic half-track tape, Obvioush*, each 
of the four tracks is considerably nar- 
rower than those oti a two-track stereo 
tape, and the signal output of each see- 
lion of the four-track playback head i-; 
liroportionately i-edneed, resulting in a 
Uiwer sigiial-to-noise ratio. If one plays 
a two-track tape with a four-tr.iek head, 
tliere is an unnecessary sacrifice in sig- 
lial-to-noiso ratio, because part of the 
recorded signal is not picked np. Tlicre- 



I'''our-track stei'eo tape is assoei;itt;d 
in the main with the 3.73 ips speed. .\s 
previou.^ly pointed out, this speed re- 
quires the playback to have iin ex- 
treuiely fine gap if frequency response 
is to be maintained out to 15,000 cps 
or thereabouts. But, as al.so pointed out, 
the gap might be too fitw^ to be suitable 
for recording. Consequently, it may be 
desirable to have an oxti'a head for re- 
cording purposes. 

Initially, the ma.jority of stereo tape 
machines — at least those for the home 
— emploj'ed staggered beads for play- 
buck, spaced aliout 1,25 in. apart, and 
positioned so that one operated on the 
(Continued ui> pugn -15) 




Comparison between stereo rGCOrd-ploy- 
bock heads. Left< two-track (Sbure TR-40); 
right, fouffrctk (Sbure TR-48). 
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Get $75. for Your Old "Mike"! 



NEUMANN KM-56 Miniature Condenser Microphone System 

III* Isitt) tt loin rhe piwiiion N«umann llns, Wllh quallly l» Wtry wity timllar Jo iht 
^1147 wfm, tiul Ht dimsflilonj on amaringly minlohiflieit. 
Frequency Reiponse: 40-15,000 <ps ±3 <tb 

50/250 ohms (ffluti be ipedfled in oi>dtr) 
Swilcliable on miciophanei non-dfrectlonol. 
bl-d|rec1ional, and (ardlold 
leii lhan 0.6% entire range to 1 1 D db abtalule 
Microphone: %" dia.; i" length 
Power lupply: 8yi"Tt'v4".K-,|^^fiS-,, 
Mlcrophonei 4 ox. 
Power (upply: $ |bi. ; ; 
OlhtratMon IIS volt40>i0 tyclei, %.J7 itonddrd thread Net $490.00 
t«mjW»:Bdcr«^b«e» jyttw toetiitr of ^iritiopliene, jwwtr wpply |lype HKH} IaIw- 
<tnMit crtlt ftype KM) wiWi Z-38 <oll «lo«i< niipwion, AC powir (eblt. U. S. 
Iii(g holder, pilot liglit, pnwer twrtOet, rnii XIR eolput r<et|>lo£le, will) mollnji 
<flbl« <onne<lor. 

KtA^Ifa iMblJoture Condenier Microphone Syitem Net $4£0.00 

ai ahott b»l {afdi«W dlncllMol jielt»m only, tonfllbt 4'/,". 
ure Csndeitier Wrrophone Syitem fjet $440.00 

I H otcvt bill aon-dintllei!at poffirn only, imjthi V/". 



Ou^t Impedance: 
Held ratlerti: 

Mon>llnear diitortlom 
Dimenslani.: 

Wetghh 



'-■Hi- 





NEUMANN M-49b Variable Directionol Pottern Mitrophone System 

TMt iiiltiopfioin psrmitt itnMt tlwliwilt (onlml ol IKt illrHlioiigl 
ttisKKlerltlk, A irnotlh, (onllnitwi ladir-toxliol kIhIi sny ol the 
la^k dlrtclionsl fitUrm (nou-ilirKtloniil, bl'dlr«iti«Bel, and 
iaiiitA6) ard any Inlirmediolt pattern. WW* fief>«Ky rsiponie 
wllh tilremely low dltlorllin, 6,1% 40-1!k( up to 110 db obio- 
lulo, a iligtit loll-off of fr^juonflM below 40 tytlM lo provont 
ihotk-noire inlerforente, anii oKtrsire luggtdnets, moke Ifie M-49b 
lh« ideal "woik-horis" for <lijdlo and remoli r«Ofding, at tyell 
at lingle-mike pi<k ujt Irotti lonierl bolti. 

Complil; mlrrophone lyttem comlili of niUrophoiK, pow<r svpply 
Jlyile NN-4a), inl«r£onn«r tobi* [lypi C-U); AC powtf XIH 
ott^u f eennKlor, Vnit M2^» tw!y tt (iioBnl inj Ji«n««; 

Dltnendohs:; ^ Welghtt. 
MIcrophoiie: 3" dta.; 61/^'' length Mkfopfionet 1 ^m'l:: 
Power s(lp|l^y^ lVS!''o^ 4' * Power Jtipply: 5>/, Ibi. 

Net $540.00 




NEUMANN U-47 (U-48) "Studio Standard" Microphone Sy^em 

Tlio wly tcddwls: mitropbono Ir ijt piije iflflje lealufftig s>i tietlrtnitolly 
twitfhsblo dliMllanol tbaratlnistic. 

40rMi^|^jFi^::^±3 ttb 
.SQjPl^lliriwitchable' 

iTa non-dlrecllonal or cardfotd 
I }% entire range lo tlO db abMlute 
Microphone: 21/]" dIa.; S" length 
Power t upply: 8t/i" it A'' x 4%" 
Microphone: 1 1/2 Ibt. 
Power supply: 4 Ibi. 
Operate on 115 volt 40.iO cycle<. Net $390.00 
(o(ppl«(» miiiophont sytlni coniisli of mUiophan>> powei lupply (type W\ 
Inltr.cgnned cobls (type IIC-3) with Z-37 full olotlk lutpension, AC pawn 
lablo, U, %, fute holder, pilot light, power [OiidkIik and XL R aiilpul 
iKeplacIa witli mallng coblt cannetlor, 

U-48 System Same ot above but Field fallMn »titlable ellher bi- 
directional or (□fdioid. Net $390.00 



Frequency Seipi>ntet 
Ouipur fmperfoRte 
Field 
Non-llnecir iti 

Dlmentloris: 

Weight: 




NEUMANN Type SM-2 Miruotvre Stereo Microphone System 

Two lepo/olo and laniplele (otidemer mido^honii eni Atit roipKllvi prt- 
ompIlfiBrt in the lome minlolurc houting. The Iwo (ondemer <apniles oia 
motmled ono above Ihe alhsr, the top one being rololobit lo athieve Ihe M-S 
Slereo Retarding Technique (olta known c> Inlenilty ctereo). Each ef Ihe two 
microphone tytlttnt con tie separately witched to ony pollern (nan-dlticlional, 
bi-dlr«<lianal, ond caidioidj ai any one of tix interniedlale pollefni, Spetiflta- 
lliint identicof lo KM-5( roicrophone witfi oddllion of extreme balance bejwcM 
lytlemt, and numerous intermedlala directional pallernc. 
Complete microphano lytlem cqnilils al mitrophone, power supply (type NSM), 
inlcr-cannict coble (type SC-1) wllb Z-42 lull elottic lutpeatren, AC power 
cable, XLK. Cannon output tontiiclari. U. S. jtenilaid pilot light, fvtt Raider, 
AC receptacle. 

Dimension!: 

Microphone: 1 dJa.; 8" length 

Power supply-. «<^$<4,ia;' 



Weigh): 
Micraphane: 9'/} aj. 
" Power sopply: 5 Ibi. 

M $875.00 



...And, have a system used by top record- 
ing studios and broadcast stations all over 
the world. A system to add that "presence", 
thai quality, that superb liveness that cjood 
chief engineers won't do without. A Neu- 
mctnn system. 

Choose from the best microphones ever 
made . . . Neumann micropi.ones . . . stand- 
ctrds of the world. 

Choo.se by number . . . from numbers thai 
are world-renowned . . . U-47, U-48, M-49b, 
KM-56, SlVI-2, All microphones that have 
come to be known for their design and 
manufacture . . . come lo be used for their 
incomparable reproduction of sound. 

Update your sound lo compete. 

luBl v;rap your old professional mikes and 
send them to: 



Harvey Rddb Co., Inc., IhdustHckl DiVlsfofi 
Department BW 

103 W. 43 St.. New York 36, New York 



We'll allov/ you S75.00 for each towards 
the purchase of eacl^ Neumann .sysiem 
you select. Send those old mikes today. 



Service to fhe Broadcast 6i.S(^6ir4ing In- 
dustries ior more fian 32 yerffe.^'' 




Gentlenon: 

We're sanding you Ih^ folI&winc| old professtonol 
"maces'*! Pleose soad ust 



..M49b @ S54I».0O 



KM-Se @ S49Ct.( 



AU NEUMANN TRftOt MARKED PRODUCTS ftRf EXCIU5IVUY DISTRIBUTED & StRVICED IN IHE WESTERN HEMISPHERE BY GOTHflf,^ AUDIO SALES <0., INC. 
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- ™^*!jj{hria8M-2 @ S87S.O0 

.- tJ-47 @ $390,00 

U-48 @ mma 

Oi course, deduct S75.00 Iiom the, price of each 
i unit (hot we've ordered bM:<iu<4i|^^*e sen^ the 

,^j,^!^m^". ".y*! :•.! ■ 

Kcuae 

riUe. „...„ 

Address „ .j — --fi;^^. .uii^.. .i.i 

Company. . . .v. . . , ifj....*C „ .- . 
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Organ and Hi-Fi System 
in UniqM^ CQi|i'3<'^3ti<>i^ 

WBEK R. G, SOHLBERG^ 3035 E. Caliioinia Sti'eet^ Pasa- 
dena, Calif., conceived a "Music Coi'ner" Isaclc iti 
1944, lie gave coasiderable thought as to the best, 
mptho^ ;|oir' achieving goodi basss from his, speatei; dte 
The selt-coniaiued sfraight-honi approa'd) was- ehosen in 
prefertncc to comer folding, wliich brought witli it some 
physical and geometrical pvobleiMs. The' horxi shown used 
the Jensen "Hypex" design, ealculated at every six inches 
of the horn length. (Photos by Jay Russell, Lid., San Gab- 
i-'iiei^iiGalifomia,) 



Left, genera\ view of Music Corner from 
the front. The horn opening at »he left 
accommodates a JBL 375 tweeter and 
acoustical [ens. The control panel is fitted 
with edge-lighted Luclte panels, and the 
tape and phono cobinet Is shown with 
doors closed, contrasting with the cover 
Ifehdto in which the doo.rs are open. 



Below, detoil of center unit, with ampli- 
fier deck open, showing two Mcintosh 
60-watt amplifiers. All channels are 
switched at the timer panel, and when 
second channel is activated, the related 
power amplifier and blower are turned 
on. 





Above, rear of cabinets, showing com- 
ponent arrangement and wiring. Note 
neatness of interconnecting cables— an 
example worth studying by anyone en- 
gq'ged in hi-fi installation, either for his 
own use or commerciolty. 



Left, system IdyotU dfofllram. Speaker 
components used are those of the JBL 
Hartsfleld and Paragon enclosures- 
woofer, 150-4C, tweeter-mfdrang^, 375, 
with 500-cps crossovarii Addittorrof 
speaker, not shown, hos similar matched 
components except that bass reflex cobi- 
net is used for portability and rearrange- 
ment advwtagei. - 



3$ 
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iiiii:; . . for the malador — it conies 
iMN^when he can no longer pjay at the 
game of bravery, hut must at last 
face up to the supreme test of his 
.pDurage and grealness — A^}ieR?he 
piust conquer or bt; conquered. 

... for the turntable or changer — 
it comes when the stylus descends 
to the groove of a stereo record, to 
track as never before- required . . . 
■Vertically as well as laterally, with 
lighter pressure, greater accuracy, 
less distortion and far more sen- 
sitivity— when the operation must 
be silent, smooth and flawless to 
permit the music to emerge with 
clarity^, purity, di^bction. 

Shorii o£ pretension and mere 




Jwin Mont^ro, matador^ \^ 
From BULLFIGHT, by permUtion s/ 
Simon and Schuitcr, Fttbliih^rA, 
Captfrighl QDSS Peter BUcldey. 



paper claims, every brand, every 
product of old must now face up 
to the new challenge wrought by 
stereophoJiic sound. Regardless of 
f^pE'laurelsi it is today's perfoftU' 
ance that coiints. 

The United Audio DUAL-1006 
. , . totally new, significantly dif- 
ferent . , . is the only combination 
professional turntable apd ^eluxe, . 
changer created forii^oonQLjprp- . 
mised stereo and aioBfOiplitfiiic 
reproduction. 

We invite you to visit your author* 
ized United Audio dealer ... to 
submit the DUAL-1006 to the most 
demanding of tests ... to see and 
i^rii rn i74 '>ffldmeiil of triiflL* 



The DUAL-ia06 



mpombinatton professional turntable J deluxe changer for uncompromised stereo and mono reproduction 

^AciMlly \s»cMi Mi . op«»te» auto- 
nntlNaiy. or mMiul^AwttA only 2 



stramsit/totixasuitis: 

ticiioiee of hsavy, l«q[ridtnneter 
! tumtsbfts* — new fantlratn) . 'cbr- 
eehtrleslly-glrded dssign retains 
dynamic balance and plana surface. 

Rllld eiiulpoiss motor sustHUiskn 
prjnclpts etIminatM vertl.ul vimiA^. 

Built-in ttlr«ct read Inc stylus pras- 
sure/tracklni fart^ gauge. 



Totally iiew design one-piece tone- 
arm - provides perfect verUcal and 
lateral IracJilflg - ho miiiupje arm 
resonance or carlcWge yertjtel- wBrf 
pittude distortion. 

Truly froefloating tonearm - iiislque 
clutch disengagement for complete 
freedom. 

Multiple transmission motor drive 
uses Individual gears for eacn speed 
■~ automatlGi diMNgagennent makes 
"flat tpoti thumping'V itnposslblt. 



Stereo-mono switch has phase-can- 
«el))ng f«ed))ac)t «4fctiit to remove 
vertical flolsa slgoa! from mono rec- 
ords pbyad with stereo cartfldfe. 

Obsoiescence-proof Intermix for 
present or (tiiure record sizes. 

Elevator action changer swindle safe- 
guards record grooves and centers. 

True manual (or automatic) single 
play - ipernilts setting toitearm on 
r«taMfig or ii>otionless lumtable. 



united ^udio 

rnODUCTS DISTINCTION 

Dojk 7, 202-4 last 19th Sl„ New York 3, N. f. 
Please send full details to: 

NAME„_..;....;.::., ;„,..,.,.„._ 

ADDRESS. . 

CITY ZONE .STATE _ 



■ft^ Ay^ndtni.fM- fh Bgp^mai at tmaU extra rM. • 
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:dual model ioo6 
record chancer 

Offering ashost-.sof iiew features and a 
eotivenient Jorm: iOf i operatioii; the Dual 
<pronounee(T 'ig^^te'iff the, 

latest record chaiigei 'if ■]^|Hraflrei<!ed io 
the liighifidelity market. Thisiunit employa 
the ceuter-drqg principle, %\'ltb a sturdy 
Bpin;|Je«hjeU"flaji^s'iilT the records but tlie 
Ift'tt^id'^e^-'be'^iiffed slightly so as to 
remove jEll weight from the Teeord to be: 
dropped — then: tUi»-*Bmajtiin;g records ar«^ 
lowered, into position:4oi';dTCipprng the next 
one. ■ 

The set-dowii positioji is deterniiued by 
a patented roller-feeler device, ih VhicH 
two smnll rubber rollers aie extended be;; 
low tlie stylus .and when the arxu is low- 
ered {at a radius of abp\it 3 inches) the 
a.rm is led outwards to the edge bj one 
of the rollers aiid as it roaches the outside, 
it '■'fixes" Hie- set-down positioiTi. Then the 
arm raises again, tlie wheels' rotraet, 'and 
the arm lowers to tile record at tha..eorrect 
■. place, Togardleas of the ftirinieter — be it 
i7, 10, 12, or 11% inches. Sijiee the sel^down 
position is determined by the racor^ itseK, 
records may be stacked' in any ord*r '(sr aiiy 
diameter. 

Ttie pickup cartridge is eflrried. en a 
molded plastije,Ql^te^whie1i may bo changed 
readily — on turuittg- a small knob on the 
nrhi- the pintc pifSeliealiy drops into your 



haud — allowing fOr a smooth styling of the 
arm watlioufc discontinuityvfor a removablo 
■fie^id. Four separate wires are provided^ 
and ttie unit is equipped with two audio 
output, eahles. J-or plaj^ing monophonic 
recoida .with it sterfio cartridge, the two 
''hot" Joada ;are shorted together by a 
switc;hi^^^||^!^u|li3 ::ba&e of the arm. 
The eafSii^cSf^^ni^ platft -sviJl. aceoni-; 
modato :mosi!*"^ifflKiipSi but because of the 
feeler roHera;.(;whieli must clear the stylus 
whjlo playiug and yet must estend below 
;the stylus during the change cycle) some 
stereo piekups cannot be used because of 
tlieir height — amplig them being the ESL 
aM^thje Stereo t^s*iIt 

'Fi^iire \ ShWk' the Dual lOOd, and .oi 
the front will be noted three push bufetoiia 
— wto'P, STARi:, and REPEAT — which ^rp- 
tide a variety of qperati^Diis. -Af tar jRB^ 
tiuf^ wi otie record or ,a stack, .one 
simply pushes the start button .and" the 
unit starts, piays the record (e), stops, and' 
shuts itself off, retraeting tiie.idler.so there 
is no pressure on the -motor shaft 'whieh 
can aause "flats." If one: wishes to stop in 
tlic middle of a record, jnteudiug to start 
TtgaiU 'with ttiftt -^isarto. 'I"6e6»«f^, o'jie; J>ish£s 
the ■REPEAT and stop buttons. The iurin' 
goes to the refit ajMl the unit stops. Te start 
agai;>, one pushes the start and Repkat 
buttoits together, and the same record 
is played again from the beginning. To 
repeat the record after it finishes pla^^ 




Fig. I. "Dual" Model 1004 Record changer. 



• "DUAL" Moiiel 1006 ReMrd Chang«r 



• General Electric Stereo Claui 
Model MS-4000 



Connoisseur Type B Transcription Turn- 
table 

# Claser-Steers Record Chan;$er.0&y«r 
e "Microtift" Pickup Arm Control 

• Kingdom "Omega" Speaker Syslrem 

ing, press the repeat button; to repeat 
imiiicdiatelv, press kkpeat and stabt 
buttons simultaneously. To use manually^^ 
put in the short spiiidlc, push the manual 
buttou (just back of the otlicr three) 
anfi place the arm on the record manaally. 
■Except during tlie eliange eyolc the arm 
is freed eompleteiy by aji iftgewious dutch 
airangeuient. ,j 

Alongside the artii rest is a built-in 
stvins gauge wliich is a simple dial indi- 
cator actuated by a "weighing platform" 
iJito winch the edge of the arm is hooked, 
Utos us a useful feature for those who are 
likely to use different cartridges because 
it ])rovide3 an immediate cheek. On the 
• uiiii we observed the indicated stylus force 
Jthaut half tlie aetiial value as measured 
by ail independent gauge. Once -cheeked, 
however, the bwiltiu gauge could be used 
as a guide. 

Tlie turntable -use^ "With the elandflrd 
100(1 weighs Si lbs. 9 oz. For those who 
-wish it, a heavier tarjttable is also avail- 
able as- an extra. Ball besriiigS ore used 
freely in the unit— double seta on both'? 
n.xes o£ the arm, two in the motor, and ths? 
usual turntnb.le thrust bearing. The motor 
.18 sturdy, and is fitted with fi balanced 
"rotor, vacunm impregu&ted field coils, and 
tiglitly staked laminations,, which together 
with the suEfpension used results i"n a 
nirnfile Wei . -measured' at -36 dh, ,iii iii 
■ eordaiwe with tho NAB1*B Btandii 
[^iiieth^d. of inBasuromeiit. This standard 
''speeiliea that rumble shall be rated in db 
below 1.4 cm/Bce stylus velocity at 100 
eps, whith corresponds to 7 cm/see at 1000 
cp9 with standard equalization. 'We made 
this measurement iu a simplified manner, 
but tlie result approximates the NAKTB 
standard. "We used a D & K nutter and 
Hunjblc test reeord,- "which has three bands 
—3000 eps with zero per cent flutter, 3000 
cps with 1.5 per cent flutter, ind an wi-. 
modulated ban<1 for the ru-iiible. test. Tha 
3000-eps ba»d is recorded at « level of 5.8, 
cm/aec, so by recording the output of this 
band, and then taking a second roaaSiig 
while playing the unmodulated band, the 
difference cftJi be used to deteimlae the 
NARTB figure. 5.8 cm/aec is approxi- 
mately 1,5 dh below 1,4 cm/sec at 100 ep«i 
„ and sine* we niea«urod a differenee of 34,5 
b, the. St'aiidajd value computes to -36 db; 
.6e p-ceeptahle ruiobje for a reprodocin_g' 
Jtnruta^e. db, in ^NARTB. standard's. 

Flutter a«d -'VOW measured at 0.25 per 
cent, wMch is essentially inaudible. The 
hum field from the motor, which la itself is 
built to -m.iili«ilr.e hum fields, is '.-further 
shielded" by the heavy steel turntable. Bud 
no trouble M-as e»eettutered ..from this 
Source. The unit tracks' reliably 'tit 3' grama: 
stylus force, mi se^^teaj' the trip coig 
sistenbl}'. Aside f reiifj^jT;^" JUitrnctiyte, Om 
Dual 1006 is also a {fi^ftd.'^»jilO|j|^^ 
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AUDIONUVSTER rWL-R30l STEREQIIIASfflt SM-R150 



Standard type amplifier with FM/AM 
tuner, best suitable for home use. 

* Trw© Hi-Fl. FM r^e^opjfojft; :.f «>.ni 80 to 1 08 
" rhdgocycles" 

* Indicator simplified 

* Rumble filter switch provided on front panel 

* Eosy to use, very attractivefy : designed 

SPECIFICATIONS 
Toh«« i 2-iiAQ8A, 2-<SBA6, «AUi, 3-12AX7, 
2-4AR5, 5tl-K16, 6E5M, MNA? 
•'^S. . - FrequeiKy ^R8n.ge^ I 6C 533-1^5 Kc -' i 

SW 3.a-12 Mc 
FM 80-108 Mc 
Frequency fteipoMo i 30-30,000 ipi 
Output ; 7.5 W 

InpuU: LOW 5'30mV AUX 200 mV 4 op 

HIGH 30-100 mV TAPE 5-30 mV ■ 
XTAL 80-300 mV , 

Difnoniiojn % S h" X'^ i" X 1 1 i" 



With 3 Functions os Stereo, Monophonic 
and High & Low Channel Amplifiers 

PIONEER'S all-new STEREOMASTER SM-Rl 5Q. 
Is the most versotlle amplifier for reproduction 
of stereo- 4B^46''' records, stereo topes and- 
stereo radio broadcasts. 

SPECIFICATIONS 
Cifcwtfty-i .4Aft5. py»tiip«Hi ^2 ojji^iftodt-^ 

d«dp«(-- 7 5 wottt per thomial tor it»f*o 

(15 watH for monophorvk ui»V wTrtibut ^ : ^ ■ 

hormonic diitorliDn 

Humj - 53 db be^ow maximum output on input 
Frequency U^^0li««W ±0,5 db, 20-20,000 cpi 
: ' f wtsW>«IP*«0('-'» V N/ftTe (NF _tYpe> 

"tnwV, TAPe/tft£>Na.(4A<S>ffiTte *'''CRYSTAg; AUX 
Channel Ftlter : Cro»fov«fefir<iq)|i«nt^!3i5i^Ks^^ 



.......... 
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Fig. 2. Genero) Electric Stereo Classic Amplifier, Model MS-4000. 



jllitAt EtEetRIC MODEL 
MS-4000 STEREO' CLASSIG 
AMPLIFIER 

Eae-h new iimpliiier which appcjirs offers 
its oxvn fentiirfis tid vantages, and since 
perfOTmanee of mosi liigli fidelity units 
is lield to ;ls liigli ii standard as possible, 
til ere is little to flioOKo from oxcept tlitisf 
features and t!ie apjiearnnce. This 

General Electric Stevco CUissic amplifier, 
Model MS-4000 is cei-Uiiiily utlractivo, and 
the arrangeniont niid functions of the con- 
trols is "coitifortJibie" to use. 

From the circuit stmulpoint, each chan- 
nel of this amplifici' employs a fecdback- 
cqnaJized pretitnp stage using a low-noise 
7025/12AX7, with equalization Licing 
shifted for ph<yiio and tape iiend inputs* 
Two phono inputs are provided, and the 
input: sakotor is markeij tapk^ moKo 
(HeclOrdaJ.,' s'/'breo (Reeoras), tuner, 
and Aux. In the itoxo record position, 
a sepatate input .jacli is fed into the A 
chautiel only, but both channels may be 
pciTallelcd by the mode switch. It appears 
from the schcniatic that a clmiige of a 
iumper on the solcotor switch would con- 
itoct both pteanip stages to the mouophonie 
pickup 80 it would not be necessary to 
imove. the aiodb control, if the user wanted 
this feature. This won:Id applj' to the \vk 
input too, which is also moiiophonic, feed- 
infi the A cliluinbl. The itrJjKR 'input is 
stereophonic. For plaj-ing nionophonic 
TocordK with a stereo pickup, the two 
channels may bi> i)araUclod by the -Moob 
switch, wtiich also ca)i reverse the chnji- 
nels. This switch is innrked clearly to show 
bow ruonophoui<- records arc to be played — 
either througli the A channel (normal) or 
through the B channel (revcrso), ov 
through both in parallel. This should be n 
handy feature for those who find difficultly 
in figuring out what switches to operate 
to get a desired result. The sei.ectoh aud 
MODE s^vitches are at the left with the 
large knobs as shown in Fit/. 2. To Ihti rjglit 
are five other knob.s, all .smaller, two sUdo 
switches, and two holes in the panel- 
through one can be seen the pilot light, 
and through the other is a smnll-serew- 
driver-operiited input level control for ths 
tuner input, ganged for both chasiufila. 
One slide switch controls the SiC i power, 
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iiM\ the other coutrolsf^^highipaissfilter in 
both channels sinniltaneoiisly. 

TI:o reuiaiuder of eaeh ehanueJ consists 
of a 12AX7 ill :ft Baxsndall tone-control 
circuit, fonofrWl>%l a 6BA8A (pentode- 
tiiode) iu an amplifier-phase splitt«!r cir- 
cuit and ii pair of 607 8's as tetror.es in 
the output stage. The B ehanuel haS: the 
uoruval 4, S, and 16-ohm outputs, ■y^hiJe tbe 
A channel has nomal 4 and Ifi-ohtji out- 
puts .and a pair of tflrmiuals labeled SA 
and 8B. Tlie.se are connected to the Srolnu 
outjnit tap and ground through a j}PDT 
switch ivhich serves as a phase ehanger iii 
the speaker line. This switch is at tlic back 
of the ajuplificr, ^g^j^ iuspoeting tbe 
sfbe&ft^ifef II ifetitt^' iw'^l'.TVoiLld Se simple 
to chifinge the internal coimectcoilif so that 
the phase revorsing swit[;h \co\)ld operate 
on cither of the otli«r two output im- 
pedances. 

The (i{l73 output tubes arc relatively 
.new, but are capable of 20 watts 6illp>ii 
with distortion well below 1 per cent, and 
the j\JS-4flOI) amplifier employs two pair 
of tlieni — resulting in a total o.utpuf of 40 
watts ;vitli the two sections paTtiUeled, or 
of 20 watt-i in ui\ch channel. 

The power supply is unique in that it 
u,sc3 two rectifier tube* — ^a GZ-'H working 
from .8oO volt taps on the poivcr trans- 
former and supplying voltajjcs to all cir- 
cuits except the output screens, which are 
fed from ii [)X4 workiiig^ fronv 250.'yolt ^„ 
tflpg on the power transformer secondiJ.A-S 
and into a separate filter circuit. The two 
preamps and the two tone-control amplifiers 
are fed u'ith d.c. to the heaters, resulting 
in a hum/noise level nieasnrod at 54 db 
below J wntt on the phono input and fi4 , 
db below- 1 watt on ttie high-level irtputs. 



Pel rot mam*' 

Input signals for a 1-watt outiiut meas- 
ured at 0.82 mv on the phono inputs, 0.73 
niv on the tape-head input, and .04y volts 
at the tuner and auxiliary inputs, Basa 
and treble controls prowde a range from 
-I- 13 to -17 db at 30 cps and from -i- 12 to 
- 15 db at 20,000 cps. The rumble filter 
introduces a j)rogresRive droop beginning 
at 100 cps and reaching - 8 db at 30 cps. 
The contour cotitrol provides a variable 
simnt across the capacitors in a tapped 
volume control circuit, and provide a 
boost of 13 db at 50 cpa when the volume 
control is 20 db down from the top, and a 
boost of 20 db when the volume control is 
40 db down from the top. Two per cent 
in.tormodulatiou distortion was measured 
at 36 watts in otie ehrtmiel and 24 watts 
in the other, 

Over-all souud quality with tlie controls 
flat is clean and crisp at good room volume, 
and the tone control?, — of the variahla 
turnover Bax'audall type ■«diich we con- 
sider the most desirable of continuou.sly 
variable controls— give adequate changes 
without introdueing "chestiness" or ''tliin- 
ness." 

The .amplifier is compact for all its 
power output, measuring 5Vi in. high, J15 
in. wide, and 19 in. deep (less knob-s"). It 
is an aniplifier Avhicb u'e 'would Q0ni5id«i 
"coniforta.ble'' to use. F-2S 

CONNOISSEUR TYPE B 
TRANSCRIPTION TURNTABLE 

The recently introduced Type B Con- 
noisseur turntable retains all of the good 
fc attires of the ])revious model, adds some 
neiv ones, and has betn refined in many 
important particulars. Of the features that 
are retained, one of the most desirable is 
the speed-change control and vernier speed 
adjustnient which are at. the left roar of 
the motor pliite and .separate from the on- 
ol¥ switch, which is at the front edge of 
the plate. This eliuiiuatcs the possibility 
of selecting the wrong speed ^cben tumiug 
tiie power on. This model u,ses black knobs 
for these fu}u-lious, but we prefer to re- 
place the power knob with a cold wat^r 
faucet handle of the lever type (cold, be^ 
cau.se one ta^, iVgil imagine that the fi'-' 
stands for Goiioo'isseur; in France, d^,- 
course, one weuld use the hot w&Us^. 
handle). 

The hciivy cast abiniiniuni (the Con- 
noisseur is niade in Eiiijland) turntable is 
retained, but there the similarity ends, ap- 
pnrentry. The main turntable shaft rcists 
on & Tef "(ii thrust bearing, and the journal 
itself is an ftdjustablo split bc'iring; (>1 
Oraflon, n grapMtoompregnRted N,vl»n. 



Fig. 3. The new 
Connoisseur Type 
£ turnfoble. 
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240 



129^° 

mmi WKtwr in 4b« Wwl 

THROUGHOUT THE LAST 40 YEARS, PiLOT has made it possible for every audio 
enthusiast and music lover to possess the quality equipment most suited to his require- 
roents. Now, Pilot announces another new stereophonic preamplificr-aTOpIifier— the 
240, rated at 30 watts total ( 15 watts per channel, music power) . We are sure you will 
agree thai, feature by ieaiure, tbe new Pilot 240 represents tkt best quality value in 
j^tefi Bfesigned and engineered to 'pi-ofeasional standatd-s, the Pilot 240 includes: 



4 Independent tone controls — Exclusive Pilot TroLoK mechan- 
icalfy \odki the Bass controls together and the Treble contr<^ 
together, at your option, to permit siitiiiltdneous (ganged) ath 
JUstment of Bass and Treble for both channels. 
Three pairs of high level inputs for permanent simultaneous 
connection of FM-AM tuner, Multiplex Adapter and Tape Recorder. 
Two pairs of low level inputs for permanent connection of record 
changer and turntable. 

Non-shorting inputs throughout permit recording and playback 
using a perfflanently connected tape recorder without -short cir- 
cuiting the tape recording signal, or the necessity for Changing 
of plugs, 

Direct tape playback facilities are provided by connecting the 
tape head to one of the phono inpute. NARTB tSpe equalization 
Is provided at calibrated pds^l^gns on ttts tone cdnir^. 
Anlplifier terminals permit you to connect a set- of extension 
Speakers in another room. FrOnt panel SpSaker switch con- 
veniently selects either the main or extension system, or both. 
Electronic Crossover feeds low frequencies to Channel A and 
high frequencies to Channel B for monophonic bi-ampllfier use. 

Lousiness Sv^tch modifies the frequency response for enhanced 
l|9tStmtff,t kiW«0Ur>d levels. 

WniTE TODAV FOR THE COMPLETE PILOT 



• Exclusive PILOT automatic shut-off switch enables the record 
■changer, at your option, to Mi^i 'tftf:^^ system after 
the last record has played, 

• Provides automatic cancellation of undesjred vertical response 
of a stereo cartridge when playing a monophonic recording, with 
Mode switch set to Mono— and elifninat^: necessity for separate 
Stereo-Mono switch. 

• 11 Front Panel Controls — Input Selector, Mode (including 
Stereo Reverse), Dual TroLoK Tone Controls (Treble Channel A, 
Treble Channel B, Bass Channel. A< • Baas. -Channel B), Stereo 
Balance, Master Volume, Spea1(ers,' A*u(bmatic Shut-off, and 
ILoudness. 

• Specifications — Power Output: 30 watts total; 15 watts per 
channel, music power (in accordance with proposed IHFM 
standards). Sensitivity for full output; 3 tnv for phono raconfl 
changer, phono turntable; 110 mv for FM-AM, multiplex, tape 
recorder. Harmonic Distortion: 1%. Hum and Noise: 80 <Jb 
below full output. Fmqoency Response: db 20-20,000 cycles. 

• Dramatic design — brusl>ed-braSs escutcheon vrlth -24K gold- 

, ?1lPPf»«(f.-P^14?l«ta!*)«), 
lb^B'e'fc'^rt«y^-CI*tf^^^lgel';^(nclosor^ .■■ - 

• Price — $129.50 including enclosure. Slightly HItlierIn the Welt 

STEREOPHONIC COMPONENT CATALOG 



PILOT RADIO CORPORATION . 37-04 36th STREET . L. I. CITY 1. N, Y. 
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Fig. 4. Plastic rec- 
ord-changer cover 
by Glaser-Steers. 



passibiH^' of slidiBg swr&ss sevexal preesora 
grooves in tlic process. 

Tliis item is aiiot.Iier ^vllicIl slioiiW ba 
•itandwrd cqiuiiment wlierc-ver a iiiaiiiial 
tiimt-sbl* is used Jmd where the user ]ike3 
to tnke good care of his records, ilechaii- 
ieally it is vory simple— tlie spring-loaded 
vMtical rod is raised aiid lowered by a 
Kyloo cam ou tUo haiid-levcr sliaft, result- 
ing in a smooth action ■\vithout any baci- 
!nsb in it.'? op(!ra,tioM. The Microlift mounts 
to tbo motor board at t-uriitable chfi-ssis hf 
jtwo aerfcws, P-29 



,Thc adjustment permits compensation for 
^enT, thns keeping tliu l>e»riiig nt optituuiii 
for a long life. The adjustment is made 
by adjustiu(j the apbt fouahing to the point 
whurfl the shaft is iuist free enough to lift 
out of the bearing when the jilatter is 
lifted up. This makoa an almost idual bear- 
ing for this purpose, and results »n vet^' 
l6Ty riuiilile cqiitea't.,: 

; ;: The hyst^reaiBisjiiolironottt motor oni- 
pJoys the saiiie type of bearingSj and the 
motor itself is very flexibly supported on 
rubber mountings. The motor sliaft is 
stopped and tapered on each step to pro- 
vide the vernier aa,justmeut of speed, VnHS 
a range of about +2 per cent on eacli of 
the three specda. 

The idler ;vliool is quite narrow, 4ml is 
mounted on n plate wUith is ilfeo very 
flexiblj- .'iltaehed to the main ehftssis. 

Another new feature is the fetfobftifecipe, 
ivhieh is ^ewed through an opening j^^l^a 
front of the turntable, whieh ean be sceia 
in Fir/. 3. The illttniinated. stroboscope dfee 
is mounted on the under side of tlie jilatlftr 
aiid is viewed througli a mirror. 

TJfring the techiiique deseribefl earlier, 
the rumble level of the Type B Connoisseur 
w.'is measured at db below n sitvlus 
velocity of .1,4 cm/sec at 100 ops — <t)n«t<l- 
crably better than NAKTB staadards. 
This, together with wow and flutter of l(SiS 
than 0,15 per cent, results in An e'ucap- 
tionally fine tntntaMe for critical ajppli- 
cations. 

Fortunately, the error of tlie ekrlief 
stroboscope supplied with the ConnoisseuT 
— ^whieh had the wrong number of lines ia 
the -lo-rpm band — has been corrected. 

In ithysie.il speeifieations, the unit meas- 
ures 13Vi in, from front to back, and it 
is 15% in. wide; it requires a clearance of 
3% in. above the tope of the mounting 
board and 3^ in. below. f-27 

CLASER-STEERS RECORD 
CHANGER COVER 

The cnmnt trend for using eompojieiits 
of a. Mgh-ft- system in their own housingK 
often 5lekns that p;jrEeotfl changer or turn- 
table may te Kq»3SSE= (o dust prflctiealij' 
kll o£ its nntuml life, aud wliiW tile- 
ehtngfer itself could 'H.alco it/^ fiveTyoriq; 
,a^r*a«. tJiat dnaj6 js, uo^t J?ood for records 
' uatlCT *ny cirevimalniiceB. Furthermore, 
sfHtn. a oliauger is operated in the open, it 
Is often possible to hear "needle talk" 
throitighoiit the uiusic, 

Koeogiiijing these problems, Slaser- 
Stcers has come up with a simple soluHou 



— an attractive trauBpaTfint Solid plaatie 
irovcr for changer and records, shosrn 
in Fig. 4. Soft plastic eovcra, such as One 
nses tor tyiiewriters, may droop down on 
the records while they are playing and 
cause spee3 variations .ot: iiiterfere -with 
the change cycle. The, hard, covet cannot 
do this, iiatursny, but iritb its foan) rubber 
strip aroui^d the bottom it remains in 
place, clear of records and cvechaniam. The 
strip is also an cifective sQund deadoner, 




Fig. 5. T'ne microiift, shown wHh an ESI 
arm. 

tiiid no aeedb talk can be licard when the 
covei" is in pla^.e. 

Tbis is rtn ow.el1eni ftecessory and no 
home that has an exposed 'reeord changer 
shOiiJd Ijo wiUiont one. i"*28 

"MICROLIFT" PHONO ARM 
CONTROL 

In tlie clays of six-oance stylus forces 
(yes, the old Capeh.'irt actimlly -n-orked a.1 
si:c ounces) it was easy to lower a pickup 
t^s the record gently because of the Bat\ir.'ii 
gi ayitatiotifil resiutance o/forert to the hftn3 
liy so much mass. Nosv, however,, the 1- to 
3 gram stylus forces Biakc handling tli« 
pitJiUp arm about si(t Iricliy as dropping a 
drjed peis into a cup from iix feet up in a 
high wind. The Mierolift— anotjier British 
ri«porta^iS.aT--e)inilnate3 tirlls difliiltilty. 
This dftviee^ slmmi iu Fir/, a, luoartts on 
the main plate of o tnnitiiJile jaijncent 1« 
the arm ritises or lowerii th^ flnu t» 
the record gently ajii! accurately. Tlie 
cun'eci arniia udju^tabla, for heigUi, and a 
quarter-tiirtv of the octnutiug lover raises 
the pickup arm about 'A in. at the pcfjnit 
•of eoutaet — ^which means aliout % 
tl)c stylus tip. Sinee tlie lift is stfiil^t 
up and down, it may be ussed for cueing 
with considerable nceuraeyj and the,J»iekttp 
,moj be raised and lo\rcred without any 



K!NGDOM "OMEGA" 
SPEAKER SYSTEM 

One of tlic newest of the small speaker 
bnclosnres iu the Omeg.a, introduced l>y 
K.lng'lom Products Ltd. This nuit, measur- 
ing 15 in. svide, 2g iu, high, and llVj in. 
deep, offers cxfollcnt tone quality ;vit.h a 
remarkable range, considering its suiaft 
size. The cabinet itself is made of 3 Vi -in. 
plywood, welj- lined with rock wool, and 
completely tmclo.sed. Three speaker units 
aT(i used — one 12-in. cone and two 2Vj-in- 
tweateta, together witli two capaoitort! scrv-. 
iiig as hifjh-pa.ss filters for the tweeters. 

Using Vol. 1 of the "King of lustra- 
raaiits" series — in which a scale ranging 
from 1 () to 8000 cps is played on an organ, 
—the sounds during tlie losvesl octave ap- 
peared to become uiusieal at B, ajiproxi- 
mately 31 cps. 

Hccause of the heavy cabinet con.struc- 
tion, the low-frequency perforuionce eom- 
pares )'av(.>rably with more costly units. 
the upper end, usable ontpnt was lieard 
up to 13,000 cps, and measurable output 
;vas noUd to Ifi.OOO. 

The Omcgti La finished in various woods, 
with the oiled ;vahmt model giving the ini- 
pressieii of high-quality furniture. The : 
grille covering i.s modern in design, ^4 
the over-all appe.iranee would fit rnost 
decorative schemes satisfaetorily. T.h* 
plaecment of the high-frequency speakers 
—one at each pideof the ceuter-nieunted 
woofer — makes its possible to use the 
speaker either sertically or horixofitall^'. 

F-30 




fig. 



6, KingtJonn "Omega''' speaker sy*- 
.tern. ■ ; tv;,,; 
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A CONaUEST OF SP AC E 



Til© KCar-iinon.y 
Trio Sp>©alcers 



Here is a complete three channel stereo speaker 
syster>: — better than you have ever li^rd at 
any price — which gives the full stereC'efCect 
in every part of any room. And yet it consists 
of only two booksize speakers and a hideaway 
bass that is completely concealed from view, 
Sound impossible? Well it was.until Wi 
developed: th^' Harmony Speakers utilizing the 
principle of Variable Mass— the first major 
breakthrough in speaker design in twenty 
years. Now space need rio longer be 
a barrier to speaker performance. 





Stop in at vour dealer 



Made in U.S.A. 
p3tent Applied For 



Systeixi 

SP©at"u.res: 

Three channels. A full range 
speaker for each of the stereo 
channels and a non-directional 
Hide-away bass. The smallest and most 
efficient stereo si>eaker system available. 

Fits any size room. Blends 
with any decor* 

Gomponent Featynesr 
" Harmony Spea^r. 
Size: ll'x 9'4»x3.^ 
Response: 70 to 1 5,000 cyel 
Finish: Black leatherette. Golden grille. 

Hideaway Bass 
Size: 161^1*' X 161^" X SVi'. 
Response: 30 to 100 cycles. 

Finish: Ebony: 

. Individual Harmony Speaker S29.7S 
Hideaway Bass $69.50 
Compliife System: 
:Jfarmony Trio $119.50 



V.>.nC:C I -MD L/ft TM I 



66 E. Gloucester Pike, Borringtan, N. Jt. 
Export: Joseph Ploscncia, Inc., 401 Broadway, N«W. York T3, H- Y. 
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Recoriling the pizzicato movernent o,j 
the Bart^k after a long, grueling session 
to determine recording techniques most 
suitable for the specud problems imolwi. 
It is 3 M A.M. ike day of the concert. 



LIVE vs. RECORDED CONCERT at CARNEGIE 




i 0 



n January 10th, 1959, a "Live vs. Recorded" concert was given 
in New York, Cily ; protagonists were the internationally famous 
Fine Arts Quartet and a pair of AR-3 speaker systems in stereo, 
driven by Dynakil preamplifiers and Mark III amplifiers. 

At pre-deternnined intervals the members of the Quartet wou]d lay 
down their bows, allowing reproduced sound to substitute for the 
live niusic< After a minute or so they would tak* over ai^ain "live" 
Withottt interrupting the "musical continuity i ( A caicifully 
syncJironizod .^jtereo Jape Jhad been jnade the nigbt bcJoi* in iJiC same^ 
hall by ConecTtapfe*, Int., for wbom the Fine Arts' (J^uartel ^ecords 
exclusiveiyi) 

Exeerpts from reviews of this concert appear on the facing p^c. 



Leonard Sorkin, first violinist of the Fine 
Arts Quartet, listens critically to trial 
recording. 




The formal concert, during onn. oj the: ■'/»««" portims 
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iippei' hixlt of the tape and the other on 
the lower half, hs illustratecl in Fig, 8. 
A siibslajitiai riumbt'r of reeowlud tapL>s 
warn sold for the staggered 'he ad aT- 
rangcinent. The iiLdividnnl who invested 
in staggered tapes may he loath to 
write off this investitient, prcferi'iuji in- 
stead to ndd anotlier playback head in 
cyrdci" to he able to reproduce his stag- 
gered tapes correctly. Thuss he would 
have a stacked head for playing con- 
ventional sti'rco tapes, and he would 
use one section at tliis head toge'ther 
\vith the cstrH playback head to repro- 
■ duee liis.-6toii«Nfii&Bt3. If he wete to 




Hoff-troek monophonic head (Shore 
TR-35). 



play staggered tapes with a stacked 
head, tiiere would be a relatively enor- 
moiTs iRck of synchronization between 
the two ehaimels. The diserepantv 
would be 1/6 second at 7.5 ips. whereas 
a iiniii))er of exports consider that, the 
two channels must maintain synehroni- 
Zfttion within ,0001 second for proper 
stereo effect. 

The recordist wishing to achieve spe- 
'd:al'fiff^to;iriaj'-havo to ndd one -v ttiori! 



chine. Two of the best known of these 
special cfTeeti; are .sound-tin-sound and 
echo cliect. 

V Li tho mm of sourid on sound, it is 
necessary to place the playback bead 
before the erase head, as shown in Fig. 
!). The sequence i.s as follows. The first 
recording is made. The tape is re\vo\md. 
The recorded tape is i'eprodiJC/?d by the 
playback head, and this signnl is moni- 
tored by the perfoi'inftr by means of ear- 
phones. At the same time the performer 
nmkey a .wond recording- The first sig- 
nal . (J^gnkjrthe pjayhaek Jjead) au<! the 

-second' «rif€w3ing sigJiAl irt colnbfhed in 
a mixer and fed to the record head. 
Meanwhile, the tape has been eiased 
by the cnise bead. The clean tape tiiat 
reaches the record liead recfiives the 
eombinrttioni 'cif th&. ftfst and second 
signals. This process can be repeated as 
many times as desired; however, noise 
on th.« tape will inei-ease each time, so 
thftr* is a limit to the procednra. While 
it Is not ¥(trititly necessary to add an 
e.Mtra playback head for soniid-on-sound 
recording, it is quite inconvenient to 
h;iv(! to transfer the playback head 

.jlcDiu its iwrmal position (follotifijig ilte 

""cfftfee and record heads) to a position 
before the erase head each time that one 
wishes to create this special effect. Ac- 

i eordiiigly, the individiial who plans to 
do an appreciable amount of sound-on - 
sonnd recording enstoraarily will add an 
extra playback head prior to the erase 
head. 

Fiff!f^p 10 illnstriiite!; how the tape m- 
covder may be used to achieve an echo 
effect. Pai't of the signal picked up by 
the playbflt* head is fed back to Ihie 
record hou^, and is therefore rcpxjaierl 
in the MBtiner of aft eebo. One caji Bri- 
tain superior resnlts, more akin to the 
natural echo, by adding additional play- 
back heads, each one feeding part of the 
signal hack to the record head. Tbe 
amount of signal fed 'bfrck in jecpoi^il: 
■lit t>a*K',i?J*t^^ft5ji^iiJ' iuiaa. JE 
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Fig. 10. Merhod of producing .an echo effect in recerding. 



Xlufi^'fi . . 

Jiseemi Utdde it^^^?ift»j- 

"When I wasn'l looking I wa« never quite 
sure which was ivhich .... Dircclly after 
[the moi)emenl, jrom the Bartok guarlei] 
the audience was informed that except for 
the firsi eight bars ... the -tirilok had been 
recorded. T must confess that I was com- 
pleidy fooled." 



•The profiram- nn»e« f®r the cenc&rt soggMl. 
that , , , if ttie iudiaace camnot d^^ect'lW'N 
switchovers, the demonslratioD would bo 
successful. By this criterion wc would have 
lo say that it acJsievijql- Je*«t 90 p« eenl 
success." 



"Tlie XHsteneril up fronl were aMff ito-diS' 
cern an occasional difference during transi- 
tions /toki live 1& recorded sound, while the 
dec-eplion was «5Sfiotially complete for the 
man farther back . . . But during ihe piati- 
calo movement from the Bartok . . . -SOimit 
location £«eined make no difi«rence: lh« 
recffftJiBg /oBledi joii abftiA everytme,^ 

Berflen Ob^ning iUccorb 

{Stuart OotiiJ 

"Only by observing the musicians was it 
possible to detect the swit<^>. . v^he repro- 
duced sound was so liks ilie ftfiRmtt! .if was 
difficult to beliL^c.'' 



The ullimatfe test of soond reproducing 
eqitniimieat, we believe, is its ability to 
island up Boder an *'A-B" teat in which 
"A" 19 the real thiii^g. The iisflucnce of 
dramatic but unnatural CAJoralion is 
.aut«tua1jcally eiiminated, aicid faiihftll- 
inesa lb tbe ori^nal soa«d becolirMik^tllf . m 
sole Glondat^. 

The spcak«r sySl^msr ami wmpHfitrs 
used in this concert were designed for 
the hiehesi qniWiy pOKStblc, limited 
only by the present sUlc of the act. 
Descriptive literature ki available for 
the ashing from: 



DYNACO.INC. 
G17 41st St. 
Phila., Pa, 



Sienei) •Conttal'iiil flSM 



24 Iharndike St 



AJii 

iysimm W6M 
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ampa died oii^me, bo soon, I got myself into 
one of my obstinate moods. Obviously, 
pilots are impractical, or there would bo 
pilot lights. But they ought to be praetleal 
and, by golly, I'll find out for sure whetlieT 
they are or aren't, before I waste any eaab 
on replasement batteries, thank you. 

Well, I have a eonsuit^t-assistatit to 
help me in just such matters, name of 
Bay Prohaska. I asked him. Wa.taUied. "We 
investigated. We argued, for some weeks 
on and off. He got down to work and eame 
up with facta and figures — and I said, go 
ahead. We were off on a tna chase. Two 
chases. 

5%e Joet-Twalt is^at right now I have 

in op<^tion two'.'axSSUent battery-operated 
preamps both of wUek -has«<real, honest- 
to-goodnesB, highly visible pilot lights, that 
go on and off with the regular power 
switch. Eegency, prepaje to quail. The 
idea works f 

The pilots aieL, of course, battery-oper- 
ated. But tKy don't drain the regular 
power supply; wo nse4->^ftra battery power 
for the indicators. The lights will last 
plenty long enough for anybody's needs. 
One of the two types we tried will burn, 
as we figure it. for about a hundred hour^ 
in normal hi-fi operation, with the usual 
rests between ^ikying, periods. But the 
other t^e (which turned out to be the 
most visible) lasts literally thousands of 
hours without battery replacement — the 
shelf Ufe of the tottery ttself. Once in- 
stalled, it operates practically for the life 
of the preamplifier. How about that I 

The pay-off is that these pilot lights 
don't coat much, even for the home gad- 
geteer who makes his own conversion at 
audiophile prices. The more expensive con- 
veraion of the two — the long-luting one — 
will cost him in parts less tlwa the replace- 
ment of a set of .^jumt-bntjifiKer batteries. 
Now I ask yon, iiix^l a eoiversion that will 
preserve your main batteries for their full 
useful life, and is good for a year or two 
without being touched, worth the cash for 
anybody! 

Sure, if you're one of those seven-day 
wonders, who never make absent-zninded 
mistakes, you won't need a pilot at all. 
Yon'll save money. But who's a seven-day 
wonder f If we all were, there wouldn't 
need to be any pilot lights anywhere. 

For the mannf actvufer, of eourse, the cost 
of such a pilot light is far less — he iTurfalln 
the extra parts in the first plaee, without 
having to replace those already bnllt .lato 
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(from page IS) 

A finished unit. We figured out the prob- 
able coat of the components in the two 
pilot light aystems at the manufaeturer's 
price and if we are right, there just isn't 
any excuse for not incorporating these 
li^ts into all future production of battery 
transistor unite, even fairly cheap designs. 
Our cheaper pilot system, for instance 
(with the 100-houT battery Ufe for ,tho - 
lamp) would eoat Eegenoy roughly 40 
cents extra in parts. Ko more than that. 

The better system, with semi-infinite bat- 
tery life, would cost .all of 96 cents per 
unit, over and above present parts, in fac- 
tory production. 

Ilither one of our two systems could be 
incorporated into the present Begency 
HJPT-IA production, Both work. The val- 
ues are different, though, in terms of first 
cost and of battery life, as well as the 
space for the extra components. One of 
oar pilots is a fiashiug neon lamp. .The ,. 
other is a contiauous incandescent light. 

Flofthing Rhythms 

Conversion A, the beat iu my estima- 
tion, is the aeon light job. It costs morn 
to install but lasts much longer and oper- 
ates more cheaply, in teirtas of battery life. 

The gadget makes use of a very mmplo 
relaxation circuit (Prohaska's idea) that 
turns the neon bulb on and off to save 
cnrrent, in somewhat the fashion of those 
portable street warning lights we see at 
night, though my flash er goes at a much 
faster rate. The NE 51 neon lamp was 
mounted neatly through a small hole be- 
tween the treble and level knobs aad just 
below; when the Be^eney preamp is 
turned on (again via the volume control 
knob), it flashes a fast, dim, but insistent 
"purr," at, I guess,, perhaps fifteen to 
twenty flashes per second. The values for 
the flashing speed are adjustable within 
certain Umita, amounting to circuit satu- 
ration in one directioiL 

That speed adjustment was important 
for me, and we discussed it at length be- 
fore arriving at a musically ideal flash 
rate. What was vital was that the flash 
rate should not produce a visual rhythm, 
to interfere with music listening. At slower 
flash speeds, such a rhythm would defi- 
nitely be set up and the sight would be 
onpleagaat for any music listener. Things 
would be far worse, with two units, flash- 
ing slightly out of phase I 

The fast blinking that we achieved is 
easily visible as a ptilsing motion but is 
definitely too quick to produce any sort of 
rhythm. It catches your eye remarkably 
well, but it is not unpleasant to watch. In- 
deed, this little blinker is the best pilot 
light I've even seen, bar none. 

Lifet Around 2000 hours for the neon 
bulb, and the shelf life of the 67% volt 
battery — one to three years of operation. 
Cost of operation, in terms of battery bfe, 
is around a tenth of a cent an hour (Cur- 
rent drain is about 0.1 -ma.) 

Our conversion' involved the components 
for the relaxation circuit itself, the bat- 
tery, the bulb, and its hole and mounting, 
plus an extra switch on the volume con- 
trol. We replaced the original volume con- 
trol with a new one of this sort; the manu- 



facturer, of course, would use it as ongioal 
equipment. 

Coat of the parts! For the audiofan, 
the conversion of the Regency HFT-IA to 
neon pilot operation costs $3.93, as we did 
it, including the 67% volt battery (Burgess 
UX46 or EGA VS 318) at $2.07. The new 
switdtied volume control cost $1.37. 

For Eegency, to build this little neon 
pilot into its all-transistOT unit, tbe cost 
of additional parts would be around 96 
cents higher than the present costs, as 
above. 

IneandeKent 

Conversion B, just for comparison, was 
via a low-voltage irjcandeseent bulb — we 
wanted to see what could be done in this 
fashion, since the system is simpler and 
the parts cost leas, notably the battery sec- 
tion, two ordinary low-voltage flash cells. 
Was there a "flashlight" bulb that would 
' draw a low enough current to be practical f 
There was. BatteriesJ W« "Juft made it 
(30^), as to space. 

We used the 6E 49, a low -drain type 
bulb, but oddly enough, it turned out tbki 
this bulb was too bright for optimum 
pilot .use— it was ugly and too prominent, 
as well as causing a too-high draitu Our 
first set-up would have lasted for roughly 
25 hours of operation before the two "C" 
batteries gave up their ghosts— not bad, 
except for the inconveninence of the bat- 
tery change. But after a IS-ohm resistor 
had been added, the bulb glowed with just 
the right amber light and the battery life 
was increased to a probalbe one hundred 
hours and the bulb life to infinity. 

At three hours of hi-fl a day, this pilot 
would operate, then, for rougUy a month. 
It would tell you, of course, when its bat- 
teries were dead and you . were left un- 
protected. New batteries, installed In a 
few minutes, wonld cost 30^. 

The ii3t cost of this simpler conversion 
wonld be lower; for the home gadgeteer 
it would take only $2^5 to buy the parts 
we used, including the same replacement 
volume control with the extra switch. 

For the manufacturer — -for Eegenoy — 
OUT incandescent pilot light would add a 
mere 40 cents to the cost of the parts in 
the HPT-IA preamjp. That would seem to 
be peannts, to put it mildly. 

However, the less obvious values here 
aren't so favorable. It's a touch and go 
proposition. Tou can have longer battery 
life at negligible cost via larger and/or 
more IV^ volt cells — but the space they 
take and their weight are unsuitable, in 
miniature units. (We barely crammed the 
two "C" cells into the Eegency.) And you'd 
still have, to change -the batteries after a 
couple of months or so in most situations. 
The bulb itself probably can't be improved 
upon in the incandescent area. 

This isn't the optimum system, in spite 
of simplicity and low initial cost. 

Practical Values 

The higher Srst-off cost of the neon bulb 
system will sound bad to the manufac- 
turer even at a, mere 96 cents, to equip the 
Eegency preamp^ But look what you get I 
The neon is bound to win oa yoints, when 
you take a second look, in spite of higher 
cost. 

(1) You get a positive, handsome, ef- 
fective warning signal that will operate 

(Ovntimud on page 7£) 
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A DRAMft^ 

• Two Individual sawptlfiers and Pie-Atnpliflers Irt a Single 
CompactiUnft . 2{IV Wafts ftMS' Power in Eseh: Channel m 
■W«tls;f ea(0-« -^rWads. BMS Power Gomblnet) (ccMono- 
it>)>9niC iLl!it*ning:.(8II Watls Peak) . Readjf tn ACMpt ln• 
■Wt^»t■ Aecessow -MULTIPLECTeit for Immediate Rsdeption 
WiMWtJpfeXtd RfoWams When Us«d With Your Own AM or 
J t4-TU0Br or TV Set ' Sepa rate Pu^-Pul I AnlpUfi ca t io n C i r- 
^ultsUsfng 4 Tubes • atcSuslve Voltage ftagulaling Fixed 
! Bias Supply Prouides 5 Times Greater Effltsfency and Vir- ■ 
tually Eliminates Distortion . Kigti Inverse FeDdhack Cir- V: 
sCMlt Yields Flat Response fron^ 15 to 20,000 CPS ((6 db at • 

fc^WSOO CPS • IM Distortion Lsss Than ;&% at iVormai Lis- 
TffiS.'»vel t Total Harmonic PIstOrtion Less tJian .2% at 
._..i«u*i;(5tenine level . Sepsrale' TMbfe Conffots for 
C^dt Channel •^S^aVata Basa' Controls for tsch Cnannei 
. Separata Volume ContMts for Each Channel . Master 
Loudness •Conttof Provides Calf! and Attenuation for Both 
ChannelK SImuItaneously-i Se&arale Pane! lllumlrt^tlon 
Switcti Coiitoui SwKuIi with PiuuistuFi for Noimal tTst«n- 
lng;-10 and-20 >. Slide Switch Aftotds Stereo, Monophonlc 
or HUItipfeit Listening Plus Mute Position . Slide Switch 
■for'Hormal -Stereo Listening or ftcvcfis;! of Stereo Ghan' 
■Iftel* . Sstwitor ContfPl ^hM Positions for. Phono, TUnary 
tinner Flus W (for SpBClal-tV-Hadlo Sie_reo Broadcasts), TV 
and;7a^i'i' SuitMn' S;MKer:PlrasinE-V Variat)ta tlUhi BaJ' 

J" iiaroiiv. iniJjits :for:J!].TunBj[s (Can be Operated St- 
oui^ly for- Stereo- Jftiadcast-.fteception):'*- Dua! Tape 
fetSiajriV; tt(p.ats.iT,'(npiits for-;Magjietic; Ce«in(fe 
?ita(';:Ciftf Idges Dual Tapr On tRu ts ■ ■ f soSated 
itty' AC Power Transformer » AC Conuentence Out- 
lets Lumlo us White anil Gold Contrasting Front Panel 

• Handsome .Cabinet • lube' Complfsment: Four 6BQ5 
Be.fliftC3.. (EZS»;. bne iECC32)! tttree 12fiX7 
^RO'.&snnaniuni' DrodasoneneanReguiatdr 




Preciie Development Corp. Dept. A-«. 

Ocfianf Ide^ Long IstofKl/ Y. 

'^^^)^ -mfpmuttioti:. jthc^t High Fidtlity 

Namfi_, :; 



_State_ 




brings In the Weakest sfaHons and provides rajor- 
sharp selectivity. Olstitictive white and gold front 
panel stytlng, $01^95 
. Fl^ - as to 108 MC • AM - 500 to 1600 KC . Output Tuning Meter 

• Cathode Falower Output • AC Convenience Outlet • Phono, fM, AM, 
TV SMritch > Inputs for Phono and TV • Foster-Seeley Discriminator 

. Flywheel Tuning . Tv»o Umlters . Farrl-Loop . 3-Ganf Variable 
Condenser > Loosing Scale. • Complete wlUi Case 

superb New '^c£c^tA O-O-WAtT 

MONOPHONIC AMPLIFl^ 

A superb 4D-watt empllfier which supports a sym- 
phony orchestra with l(«e, crisp, brilliant, distor- 
tion-free reproduction. 

• 24 Positions 0) Equalization • DC on Input T.ube Filaments • Volume 
Control • Loudoess Control . 5 mv Full Output • Rumble Filter 

• Muting Stvildt i-AC Convenience Outlet • Output Met^ Reads 
Povyer Output In Watts, Tape Output In Volts ■ SaifBtiii^ant )hd%- 
pendent Tape Output Level Potentiometer t C*t?i^«iF6J4(i#«f - Tape 
Output • Internal Grid Bias, Grid Balance and lluin tNiliMiitConfrois 
. Output Selector for Speakers of Different fiAp£9iht6 > A-AB-8 
Speaker Selector • Special Patent-pending Output Transformer . 10 
Tut>es • Fused Power Supply . Rich White and Gold Front Panel 




R«ady For 
tisiening 

Complete 
with Case 
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Standard Methods of 
Measurements for Tuners 

The complete text of IHFM-T-100, adopted in December, 1958 
TWO PARTS— PART 2 



5.00 Requirements and Characteristics 
of Testing Apparatus 

6.0S.O9 SpuWoit* S.esp<ni»e 

With the tuner timed in turn to each 
o£ the test frequeneieB, the signal gener- 
ator shall be continnously varied over a 
wide frequenoy rang* to discover if the 
receiver ia simultiineonaly responsive at 
frequencies other than the teat freq-aoney. 
These other reaponsive frequencies aie 
caDod spurious-responae frequencies and are 
roost ofteai found in superheterodyne re- 
ceivers. Each spurions-reaponse frequency 
is noted and the Bpurions-responee sensi- 
tivil7 test input is meaanred as in the 
usable-aenaitivity test except that the tuner 
output with no . generator modulation shall 
be adjusted to th(f game output as ob- 
tained in the usable-sensitivity lest with 
no modulatioiL This is because the genera- 
tion of these spurious responses with the 
tuner may involve a change in observed 
signal deviation. The ratio of the genera- 
tor output for apnrious-reaponse measure- 
ments and the generator output required 
for the usable-sensitivity test for 30 db 
usable sensitivity may be computed and 
expressed in decibels. This is called the 
spurious-response ratio. This test Is prop- 
erly classified as a selectivity or interfer- 
anca test, although its procedure is that of 
a sensitivity test. Care shall be taken that 
the harmonic output of the signal generator 
is attenuated BimLaiently so that it does 
not ajSeet the observation of the spurious 
responses of the receiver. 

Two particular spurious responses are 
not covered by this test and will be treated 
separately. 

(a) linage ^espcme 
A superheterodyne tuner is generally 
responsive to two frequencies whose 
difEerence from the local oscillator 
frequency is equal to the inter- 
mediate frequency. One of these ia 
the desired signal frequency and 
the other is the image frequency. 
This is a special case of a spurious- 
responsa frequency and is tested as 
such. Its observed characteristics 
are referred to as the "jmage-sensi- 
trvlty teat input" and "image ratio." 
The reault shall be expressed in 
decibels and is to be performed at 
a signal level corresponding to a 30 
db usable sensitivity. 

(l) Intermediate Frequency Eetponse 
Another special case of the spurious- 
response frequency in the super- 
heterodyne receiver is that due to the 
sensitivity to an intermediate- 
frequency signal input. The test 
procedure is the same as for the 
other spurious responses except that 
the input Is adjusted to the inter- 
mediate frequency. The observed 
chamctoriaticB are referred to as 
the "intermediate-f requenoy-rasponse 
sensitivity" and the "intermediate- 
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frequency-response ratio." The re- 
sults sh^ be expressed in de^beis. 

S.0SJLO Sum and Noise 

Hum and noise of the toner are pro- 
duced in two different Sections within the 
tuner. One of them is the audio-freqaeucy 
circuitry following the volume or level con- 
troL Hum and noise is measured as the 
residual output of the tuner with the level 
or volume control set to the condition of 
minimum output. The results ara expressed 
in decibels below 1 volt and are not 
weighted. 

The other causes of bom and noise are 
found in those sections of the tuner ahead 
of the volume or level controL Por this test, 
the total output of tjie tuner is measured 
when the tuner is tuned to a signal of 1000 
microvolts at 98 megacycles and the gen- 
erator is not moduUrted. The results are 
expressed in decibels below the output ob- 
tained with standard test modnlatiou. 

6.0SJ.1 Frequency Drift 

This test ia intended to show the vari- 
ation of the tuned frequency of tbe re- 
ceiver. The tests are normally performed 
with the receiver tuned to the standard 
mean carrier frequency and the controls sot 
to their normal control settings (automatic 
frequency control set to minimum fre- 
quency control). The variation of fre- 
quency is observed with the aid of a beat 
signal obtained between the signal gener- 
ator and another oscillator of constant 
frequency. The frequency of the signal 
generator is adjusted so that the receiver 
is correctly tuned. This beat frequency 
may be measured and recorded. Alternate 
methoda of measurement are possible but 
the primary measurement shall be a meas- 
urement of the change in frequency of the 
signal geu orator. Ona of the alternate 
methods is to obtain a calibration of de- 
tector d.o. output voltage with variation in 
frequency. Detector output voltage is meas- 
ured and the corresponding frequency 
drift is recorded. 

The teat shall cover the following 
causes of frequency drift and the, results 
shall describe the operating conditions: 

(a) The frequency varies with time 
during the warmup period of the 
receiver. A curve of frequency drift 
with time is plotted with time in 
minutes as abscissas on a logarith- 
mic scale and frequency dnft in 
liUoeyelea as ordinates on a linear 
scale. The time is measured from 
switching the tuner "on," with ob- 
servations started one minute later. 
The warmnp drift in kiloeyelea shall 
be stated as the mosimum drift 
observed during a two-hour period. 
If the ttmer is intended for different 
types of installations, these tests 
should be repeated for the different 
thermal environmental conditions. 

(6) Tbe frequency varies with power- 
supply voltage in a manner that de- 
pends upon ttie rgte of variation of 



this voltage. The line voltage shall 
be varied from 105 to 125 volts and 
the resultant frequency drift shall 
be observed one minute after the 
voltage change has occurred. The 
amount of frequency drift for a line 
voltage change from 105 to 185 
volts ^all be stated, 
(o) If the receiver has automatic vol- 
ume control, the variation of signal- 
input power affects the oscillator 
frequency indirecUy by way of the 
control circuit. The frequency drift 
with variation of signal-input volt- 
age ia to be observed after the re- 
ceiver has been in operation a effi- 
cient length of time to reach temp- 
erature stability. The maximum 
frequency deviation from the signal 
required to obtain 30 db usable 
sensitivity to an output of 100,000 
microvolts of the signal generator 
shall be recorded. 

The rated frequency drift is defined 
in section 6.03.13. 

6. OS. 12 Radiation 

Radiation of the oscillator and other 
circuits shall be measured in accordance 
with the IBE Standards 61 IBB 1781, 56 
IBB 27S1, and their supplements. 

BMS^S Automatic Frequency Control 

If the tuner is equipped with auto- 
matic frequency control circuits the teat of 
Sections 6.03.02 Usable Sensitivity, 6.03.04 
Capture Batio Test, 6.03.07 Frequency Ee- 
aponse, 6.03.08 Distortion, 6.03.11 Pre- 
queney Drift, shall also be measured with 
the automatic frequency control set for a 
condition of nrni-riTiniTm frequency control. 
The pull-in range of the automatic fre- 
quency control ia defined as the frequuacy 
difference between the signal-generator 
frequency and the tuned frequency of the 
tuner which is required to reduce the tun- 
ing error to a value of 22.6 k& This test is 
to be performed at a signal generator out- 
put corresponding to 30 db usable sensitiv- 
ity. The signal generator output is first ad- 
justed and then tbe local oscillator 
frequency of the tuner ia measured aa in 
6.03.11. Care shall be taken that the tuner 
has reached thermal stability. Them the 
signal generator is to be tuned to a large 
frequency difference and is slowly varied 
toward the tuned frequency of the tuner. 
The frequency at which the tuner is mis- 
tuned by 22.5 kc is recorded and the correct 
tuned frequency is recorded also. The 
frequency difference ia the pull-in range of 
the tuner. This test ia to be repeated for 
positive and negative frequency differences 
and at levels of 20 db above the previous 
test eignals. 

It may be darirable to repeat Section 
6.03.05 Selectivity Test with the automatic 
frequency control set to condition of maii- 
mnm controL 

The rated frequency drift is the 
maximum frequency drift value obtained 
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Do you know tfiat there are ttmeS whert - 

your speaker cone should move 

to produce realistic bass — -2. magnitude of 

motion, not possible in coftventional 

Speakers. In Audax Paraflex Speakers, a 

new patented foann suspension 

operates more efficiently than conventional:; 

suspensions — -permitting the cone ;o 

nvafo these large excu rsions. trk.n 

/loes this mean to your ear? Simply 

this. Severe distortion is eliminated at the 

extreme low /requencies — you 

hear true, forceful bass — (cnors 

do fsot soursd like baritones! 

PLUS many other engineering- advan&es in 
speaker design! Here are just three— 

Styrofaam Strut-bracing assures 

rigid £>iston actiott of cone, 
prevents break-up of frequencies — 
resijlcs in smoother ibund over 
the full range of the speaker. 

Oriented Grain-processed Magnet 

has 20% more efficiency than 
standaxd Alnico V weight for •weight! 

Voice Coil Form of reinforced 

^lass is unaffected by climate. Windings 
iipfihhanehiSypolTBierized to the coil. 

Audax Speakers arc lab-tested and 
a performance seal on each unit indicates 
its resonant frequsfity ± 1 cycle. 
Ininy compariscm rest — you'll like Audax : 
I^raflex best! 1 0 models to choow from! 
fin THE FULL STORY phis technical (Jala 



AUOAX, a Division of Rek-O-Kut Co., Inc. 

38-19 108th St., Corona, N. Y. 

Send fall dflails on Audax Pargflex Siieakers. < 
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at 'the Btfoo^ard mean, eanier frequency m 
tLa testa of 6.03.11 or 6.03.13. The setting 
of the automatic frequency control must be 
stated. 

6.0S.U SqufUh Control 

If the tuner ia provided with an ad- 
j-nstahle squeleh conbral, the output voltage 
of the truier is observed with the tuner 
tuned to the mean carrier frequency and 
the signal generator modulated with stand- 
ard test modulation. The signal generator 
output is decreased from a large yalne to 
a value of outpot at which there ia a 3-db 
difference in audio output voltage when 
the squeleh control is turued from mininwrn 
to rn ^vimnm The signal- geuerator output 
voltage is reeordad. The aigaal-generator 
output voltage is farther reduced until a 
30-db diffareace is foand. This value of 
generator output voltage is recorded also 
and the results are expressed in decibels 
and are called "differential squelch sensi- 
tivity." The mean signal generator output 
voltage ia also recorded. The result meaa- 
ored in microvolts is called the "squeleh 
threshold level." 

The meaaurement of hum of Section 
6.03.10 shall be repeated with tuners hav- 
ing an automatic squelch control circuit 
with the squeleh control set to position of 
saxinram control and the signal generator 
having no output (zero microvolte) at the 
tuned frequency. 

7.00 Tast Procedures, AM 

7.01 Normal Control Settings 

Unless otherwise specified, all controls 
on the tuner i^^pH be set to their normal 
settings. The volume, or level, control sbaQ 
be set to the position of TnaTitnnm audio 
output (see also aeetion 8.01). The auto- 
matic frequency control shall be set to the 
condition of minim nm frequency control- 
The squeleh control shall be set to the con- 
dition of maximum aeositlvity, providing 
least suppression of tuner noise. With the 
exception of the selectivity control, aD 
other eotttrols affecting audio frec(uency 
response shall he set to the condition of 
flattest frequency response as Indicated by 
panel markings. 

7. OS Tuning Control 

A tuner is tuned to a desired signal when 
the tuning indicator shows correct tuning 
with the generator modulated with stand- 
ard test modulation, and the selectivity 
control in the position giving ma-HmnTn 
selectivity. 

If a tuning position ia found giving min- 
im am (audio) high-frequency response, the 
frequency difference shall be stated. If no 
tuning indicator is incorporated in the 
tuner, or if no usable indication is ob- 
tained, TninlTTium (audio) high- frequency 
response shall indicate proper tuning. 
Tuning for Tn-iTii-mntn (audio) high-fre- 
quency response ia performed- by -first 
timing approzima'tely and then increasing 
the modulating frequency until the audio 
output has decreas^ 14 db. The tuning 
control is then finally readjusted aKghtly 
for minimum audio output. 

It ia recommended that the tuning con- 
trols be adjusted at an input level corres- 
ponding to the usable sensitivity test input 
giving 20 db ueable sensitivity. See Section 
3.04. 

7.0S Selecrtvttity Control 

Many tuner characteristics are affected 
by the setting of the selectivity control on 
a tuner having such a control. For initial 
toning .and performance testa, the selectiv- 
ity control shall be adjusted to give the 
highest degree of selectivity. To determine 
the effect of the selectivity control, tests 
whose results are affected by its setting 
shall also be performed at other settings. 
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7.04 Sensitimt)/ Control 

Many receiver characteristics are af- 
fected by the Setting of the sensitivity con- 
trol ou a tuner having aueh a control For 
- initial tuning and performance teats the 
■ sensitivity control shall be adjuated to give 
the highest sensitivity. To determine the 
effect of the sensitivity controls, tests 
whose results are affected by its setting 
shall also be performed at other settings. 

7.05 Ferformanoe Tests 

7J)S.01 Tuning £ange and Trsqa^noy 
Calibration 

The tuner tuning control is set for the 
respective minimum and mabdmum carrier 
frequency in each tuning range which the 
tuner ia capable of receiving with normal 
operation. At each setUng, ^e signal gen- 
erator ia tuned to the resonant frequency 
of the receiver and the carrier frequency 
recorded. This procedure may be extended 
to obtain a frequency calibration of the 
.-•dial, if this is required. If any error in 
frequency calibration is found the error 
maximum in kilocycles shall be stated. 

7305.02 Viable Semitivity 

This teat is performed at each of the 
standard test frequencies with the signal 
generator connected to the tuner under 
teat through the standard 200-njtf dummy 
anteoBa. -The signal generator ahaU be 
amplitude modulated with standard test 
modulation. The controls of the tuner shall 
be set to the normal control settinga. The 
signal intensity shall then be reduced to 
the least value which will provide a, 20-dli 
rise in indicated output with standard test 
modulation as compared with the indicated 
output with standard test modulation 
measured through a 400-opa nuH filter. This 
test serves to indicate the relative freedom 
of the tuner from objectionable internal 
receiver noise during pauses in modulation 
when receiver noise is leaat likely to be 
masked by modulation. 

The reaults are eipreaaed in micro- 
volts- 

If the tuner is equipped with a selec- 
tivity control or a aenaitivity control or 
■both, this test la to be repeated with all 
settings of these controls if step-type con- 
trols are used- If continuous controls are 
used, this test ia to be performed at the 
minimum and maximum settings of theae 
controls. 

7X)SJ)S Volume Sensitivity 

This test ia performed at each of the 
standard test frequencies with the signal 
generator connected through the tuner 
under test through the standard 200-nftf 
dummy antenna. The signal generator ahaU 
be amplitude modulated with standard 
test modulation. The signal generator shall 
be adjuated for an output of 100,000 
microvolts. The output voltage of the 
tuner shall be recorded in decibels with 
respect to 1 volt. Then the signal generator 
output ahaU be. reduced to a; value at which 
the audio output of the tuner has beei 
reduced by 20 db. 

The resulta .of.- the volume sensitivity 
testa are expteased in jiiorovolts. 

If the tuner is eqSSpped with either a 
selectivity or a aenaitlvify control, or bobh, 
this teat shall bcrepaated for all settings 
of these control»rif step^type controls are 
used. If eontinuoos ec^itrola are used, the 
test shall be made for the minimum and 
maximum settinga of these controls. 

The rated sensitivity of a tuner shall 
be equal to the highest number of micro- 
volts obtained in aU teats of sections 7.05.. 
,02 And, 7.05,03 -with the controls set to their 
normal aettings. 

7X>S.04 8«Uati/oity 

The tuner is tuned in succession to 
each standard frequency as in the usable- 



sensitavity test The signal-generator out- 
put voltage ia adjusted for a 20-db usab]e- 
aensitivity test input. The signal generator 
is then detuned 10 kilocycles each side of 
resonance, and the output voltage of the 
signal generator ia adjuated until the same 
audio-frequency output is obtained with 
standard test modulation. The output volt- 
age of the signal generator ia recorded and 
compared with the signal-generator output 
voltage required for the 20 db usable aenai- 
tivity t^st input. The ratio of the output 
voltagea may'be espreaaed in decibels and 
gives the adjacent-channel selectivity for 
a generator detuning of 10 kiloeyoleft. The 
altematc-i^liannel sekctlvity is found with 
the generator detuned SO tolooyolea. 

Thia teat is to be repeated in steps of 
10 kilocycles up to 100 kilocycles off reso 
nanoe, or 80-db aeleotivity or 100,000- 
microvolt signal-generator output, which- 
ever is the smaller. Thia teat ia to be re- 
peated with t^e~signal generator above and 
below the tuned frequency of the tuner. 

If the tuner is equipped with a selec- 
tivity control, this test is to be repeated in 
all positions of the selectivity control if a 
step-type control is used. If a continuoua 
selectivity control ia used, this teat ia to be 
made for the condition of maximum and 
minimum selectivity. 

Thd rated selectiyity shall be the ad- 
jacent-channel aelectiyity at the standard 
mean carrier frequency with the aeleetivity 
control adjuated to give the highest degree 
of selectivity. 

7.05.05 Frequency Response 

The frequency-reap onee test shows the 
manner in which the audio output of the 
tuner depends on the modulating frequency. 
It takes into account all the cbaracteiiatjcs 
of the tuner. The tuner ia tuned to a signal 
at the three standard carrier frequencies. 
The signal generator output ia adjusted to 
SOOO microvolta, amplitude modulated with 
standard test modulation. The tuner output 
is measured with all tuner controls set to 
the normal control settings. The audio out- 
put is observed while the modulation fre- 
quency is- varied continuously from "3D to 
15,000 cpa. The resulta are to be compared 
to the response at 400 eps and are to be 
expressed in decibels. 

Thia teat is to be repeated for all aet- 
tiuga of the selectivity control If a atep- 
type control is uaed. l4 a continuoualy ad- 
justable control is uaed this teat ia to be 
repeated at the m-iTiimnm and maximum 
aettinga of thia control. 

If the reaults of the frequency-response 
tests are plotted, semi-logarithmic paper 
aliall be uaed and a 20-db change on the 
ordinate ahall correspond in length to 1 
decade of frequency variation on the ab- 
acissa. 

If the frequency response ehangea with 
volume control setting, thia teat ahall be 
r«{>aated at aeleeted attenuation differing 
in steps of 10 db from the position of max- 
imum output. It ia not necessary to make 
the frequency-response test or plot the ob- 
servaUona below -20 db or 10% of output 
voltage, although further observations may 
be desirable for special purposes. 

It may be deatrable to repeat the fre- 
quency- reap onse teata at an input level cor- 
responding to a signal sensitivity input for 
30 db usable sensitivity. Comparing this to 
the previous tests may ahow the influence 
of the automatic-gain-eon tiol circuits on 
frequency reaponse. 

The rated frequency responae ahall be 
measured at the atandard mean carrier fre- 
quency and the"~signa1 generator aet to pro- 
duce a 5000-raicrovolt output with the selec- 
tivity control, of the tuner adjusted to give 
the lowest degree of selectivity. The lowest 
and highest modulating frequencies where. 

AUDIO • JUNE, 1959 



www.americanradiohistorv.com 






New Bogen stereo receiver is years 
ahead in price and in performance 

NO ONE BUT BOGEN, buildel' of over -one 
million high- fidelity and soand- 
distribatiai) t{>pi pan ants:, could hav« 
^ngrinccred this rtew high-fidelity- 
stereo receiver, the SRB 20. A superb 
all-in-one stereo instrument, it's a 
hifthly sensitive FM-AM stereo tuner, 
it's a versatilfe stereo audio control 
center, it's a magnificent 20 watt (10 
per channel) stereo amplifier, and it's yours for only $199-50 
—a price you'd expect to p«y for a coTilparable t«ner alone! 

BogP.n'3 ESroiNEBatij-fG STArr, largest 
t^f amy soundiWiuipment riiaker-, de- 
f&igfned each cifSUit stage of the SK^ ' 
20 as an individual unit. By concen- 
trating on each stage separately, 
they can paelc more value, more clean 
: performftnee in less apace than is 
iotli^frwise possible. The aeparate 
i^tages are tfi<stv eareftilly, logri-ealily 
arranged in an overall circuit of pi-oven'stiperiority. This new -i 
Bogen concept eliminates -winng clutter, prevents hum and 
distortion, provides savings which are passed on to you. 

Bogen's engineering excellence, crystallized during 25 years 
of building specialized sound systems for schools, theatres, 
industrial plants and offices, is yours to enjoy in the new 
SRB 20. Put it in a cabinet or on your bookshelf (it fits 
easily). Ask your Bogen dealer to show it to you torky. 




? T ^^^^^ ^ 




"to h-oXt^ Atc/^oo 



COXTnOLS: Selector, FM Tuning. AM Tuning. Separate Bass 
and Treble for each channel (lock for simultaneous control 
of both). Volnme for each channel (correct imbalance, then 
lock for simultaneous control). Separate Oft-Off Power. FM 
On-Olf and AFC. AM On-Off. Multiplex. 

Send for illustrated booklet, "Understanding High Fidelity." 
' fi-t^^agfe" 4xpl!ariftilofi 6f ■ hi-h and steireo: iBncIoae 2St plfease. 



notEN -rRESTO CO., Dcpl. A59, P. 0. Box 500, Paramus. N. .1. A Division of the Siegler Corporation 
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tbe luuer output h&a deerease^ 3 db from 
the 400 cps output &T6 to be reported. If a 
)0-kc filter is used tbA bandwidth of this 
filter U to be stated. The 10-kc filter baad- 
widtb is defined as the difference of the two 
frequencies near 10 kc where the audio out- 
put of the tuner has been reduced 3 db 
from the 400-ep8 output. 
7.0S.0e Distortion 

The test is intended to evaluate the 
spurious audio-frequency hannonies whieh 
appear in the audio output of the tuner 
during normal operation. Car« shall be 
taken to avoid appreciable diatortion occur- 
ring in any part of the signal generatiag 
equipment or in the output measuring cir- 
cuit. Distortion measuring equipment ia re- 
quired in the tuner output circuit and shall 
not appreciably affect the output load con- 
dition. This equipment may measure each 
frequency component individually or may 
measure all frequency components collec- 
tively. A proper tuning of the tnner is im- 
portant in making distortion testa. No one 
complete set of conditjnns can be pre- 
scribed for this test because distortion de- 
pends on 80 many details of tuner design 
and operating condition. Distortion is 
caused by overloading and by many other 
phenomena and is present under various 
operating conditionB, especially high de- 
grees of modulation. The following series 
of tests are intended to show the cSfect of 
operating parameters on distortion. 

(a) Variation of Output 

The tuner is tuned to the standard 
mean carrier frequency and a 6000 
microvolt signal with standard test 
modulation is applied. The distor- 
tion is noted as the output of the 
tuner is varied by means of the 
volume control 

(i) Variation of Modndation 

At the standard mean carrier fre- 
quency witb the above signal input 
and a 400- cps modulatmg signal 
the modnlation is varied from 10% 
to 95% of maximum and the dis- 
tortion observed. The volume con- 
trol is left in its maximum posi- 
tion. 

(o) Variation of Input Signal 

The distortion is recorded as the 
signal input level at the standard 
mean carrier frequency is modu- 
lated at 400 cps is varied. The test 
is made at both 30% and 60% 
modulation. The distortion should 
be recorded as. the signal input is 
varied over the entire range of in- 
put voltages {up to 100,000 micro- 
volts) in steps of 20 db starting 
with an inpnt corresponding to 30 
db usable sensitivity. This test in- 
dicates distoi-tion dne to detector 
and automatlc-volnme-eontrol char- 
acteristics. It may be desirable to 
repeat this test vrith a modulation 
frequency of 30 ops. 

(d) Vaaiation, of Modulation 
Frequ&ncy 

To disclose the effect of the mod- 
ulation frequsnoy on diatortion, 
test in Paragraphs (a) and (b) 
shall be repeated at several modu- 
lation frequencies throughout the 
audio frequency range. The maxi- 
mum modulation frequency at 
which harmonic distortion can be 
detected by this method Is one- 
half the maximnm frequency 
which can appear in the output. 
In making distortiou tests at the 
higher frequency, special appara- 
tus and special teat methods (such 
as aimultaneoufl application of two 
modulating frequencies) are re- 

52 



qnired. Harmonic distortion meas- 
urements are useful and signifi- 
cant up to modulation frequeueiea 
of approximately 1000 or 2OO0 epa. 
At higher Irequeneies the selectiv- 
ity characteristic of the tuner may 
attenuate the higher distortion 
products severely and may give 
riae to considerable errors in meas- 
urement. 

Meaaurement of distortion at the 
higher modulation frequencies will 
ahow up deficiencies such aa caused 
by inadequate bandwidth or phase 
shift of the aelective oireuitB of 
the tuner or the detector circuit. 
In this case, the distortion product 
of most interest is the difference 
tone obtained when the carrier is 
modulated by two audio frequency 
signals differing by less than 500 
eps. For this test, a signal genera- 
tor ia modulated to identical mod- 
ulation percentages by the two dif- 
ferent audio frequency mgnals and 
the arithmetic sum of both per- 
centages is recorded as the modula- 
tion percentage. The total modu- 
lation percentage shall be 80% and 
90%. The level of the difference 
tone between the two frequencies 
is measured in the audio output of 
the tuner and its value is recorded 
in decibels below 30% and 90% 
modulation at 400 cps. 

The rated harmonic distortion of the 
tuner shall be the percentage of distortion 
measnred with the signal generator modu- 
lated 90% at 400 cps, the receiver tuned 
to the standard mean carrier frequency, 
aud the signal generator set to a 5000- 
microvolt output. 

The rated intermodulation distortion 
of the tuner ahall be measured at the same 
input level and signal frequency as above 
and the total Instantaneous maximum mod- 
ulation percentage shall be 90% with the 
signal generator modulated with two sig- 
nals of identixml amplitude and frequencies 
of 7000 and 7400 cycles per secoml. The 
400-cps output of the tuner shall be mens- 
ured and shall ba expressed in percent of 
the output of the tuner obtained with 400 
cps at 90% modulation. 

It may be desirable to repeat these 
tests at the other standard carrier frequen- 
cies and also at the different settings of the 
selectivity control. 

7.06.07 Bpwrioui Zeaponse 

With the tuner tuned in turn to each 
of the test frequencies, the signal genera- 
tor ah&U be oontinnoualy varied over a wide 
frequency range to diaeover if the receiver 
is simnltaneoTisly remponaive at frequencies 
other than the test frequency. These other 
responsive frequencies are called 'furious- 
response frequencies" and are more oftci) 
found in superheterodyne reoeiveds. This 
spurious-response frequency is noted and 
the spnrious-respouae sensitivity test input 
is measured as in the ueable-aeuaitivity 
test. The ratio of the generator output for 
epurious-response measurements and the 
generator output required for the usable- 
sensitivity test for 20 db dgnal-to-noise 
ratio may be computed and expressed in 
decibels. This is called the spurious-re- 
sponse ratio. This teat is properly classified 
as a selectivity or interference test, al- 
though its procedure is that of a sensitivity 
teat. Care should be taken that the har- 
monic output of the signal generator is 
attenuated suf&ciently so that it does not 
affect the obaervation of the spurions re- 
sponses of the tuner. 

Two particular spurious responses are 
not covered by teat and will be treated 
separately. 



(a) Image Reaponae 

A superheterodyne tuner ia gener- 
ally responsive to two frequencies 
whose difference from the local 
oscillator frequency is equal to the 
intermediate frequency. One of 
these is the desired signal fre- 
quency and the other is Qie image 
frequency. This is a special case of 
a spurioua-responae frequency and 
is tested as aucb. Its observed 
characteristics are referred to as 
the "image-sensitivity test input" 
and "image ratio." The result shall 
be expressed in decibels and is to 
be performed at a signal level cor- 
responding to a usable sensitivity 
of 20-db aigual-to-noise ratio. 

(b) lnierm.id.iate Frequency Besponse 
Another special ease of the spuri- 
ous response, in a superheterodyne 
receiver is that due to the sensitiv- 
ity to an intennediate-frequency 
signtd inpnt. The test procedure is 
the same as for the other spurious 
responses except that the input is 
adjusted to the intermediate fre- 
quency. The observed charaeteris- 
ncs are referred to as the "inter- 
mediate-frequeney-response sensi- 
tivity" and the "intermedia te-f re- 
quency-reaponae ratio." The results 
ahall be expressed in decibels. 

7. 05. 08 Swm and NoiM 

Hum and noise of the tuner are pro- 
duced in two different sections within the 
tuner. One of them is the audio-frequency 
circuita following the volume or level eon- 
troL Hum and noise are measured as the 
residual output of the tuner with the level 
or volume control set to the condition of 
TniniTnnm output. The rosulta are expressed 
in decibels below 1 volt and are not 
weighted. 

The other causea of hum and noise are 
found in those sections of the tuner ahead 
of the volume or level controL For thia test 
the total output of the tuner is measured 
when the tuner is tuned to a signal of 6000 
microvolts at the mean carrier frequency 
and the generator is not modulated. The 
results are expressed in decibels below tiie 
output obtained with atandard test modu- 
lation. 

7.05.09 Frequency Drift 

This test ia intended to show the vari- 
ation of the tuned frequency of the re- 
ceiver. The tests are normally performed 
with the receiver tuned to the standard 
mean carrier frequency. The variation of 
frequency is observed with the aid of n 
beat signal obtained between the signal 
generator and another oscillator of con- 
stant frequency. The frequency of the sig- 
nal generator is adjusted so that the re- 
ceiver ia correctly tuned. Thia beat fre- 
quency may be measured and recorded. Al- 
ternate methods of measurement are possi- 
ble but the primary measurement shall be 
a measurement of the change in frequency 
of the signal generator. 

The test ahaD cover the following 
causes of frequency drift and the result.-s 
ahall describe the operating conditions: 

(a) The frequency varies with time 
during the warmup period of the 
receiver. A curve of frequency 
drift is plotted with time in min- 
utes OS abscissas on a logarithmic 
scale and frequency drift in kilo- 
cycles as ordinates on a linear 
stale. The time is measnred from 
switching the tuner "on," with 
observatkins started one minute 
later. The warmup drift in kilo- 
cycles sbaU be stated as the mnxi- 
(Coniinued on page 71) 
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DUOTONE — /Ae originator 
of the cotnmerdd diamond needle 



DUOTONE GUARANTEES THE WHOLE DiAMOND 
NEEDLE FOR EITHER MONOPHONIC OR 
STEREOPHONIC REPRODUCTION, AT NO EXTRA COST 

what do we mean by the whole diamond needle ? 

There are two kinds of diamond needles now on the market. One 
is the whole diamond; the other is a diamond chip welded on a steel 
shaft. The overall length of both is the same. With the welded chip 
diamond the entire amount of diamond is visible on top of the steel 
shaft, and should there be a bubble tesulttng from heai or ga? dur- 
ing the welding, the slightest jar can result in instant Joss of the 
diamond. With the -whole diamond needle, onl7 % of the total dia- 
mond is visible and the remaining % is deeply embedded, crimped 
and cemented into the metal holder thus md<iog it imp(^fsiN^ to 
shnr ofi the point by any jarring or dropping of eht tttne ai!i4> 

What are tbe additional advantages of a Duotone Diamond : ) 
Needle? ■■■■ ■■ ^" ' ~ " 

All Duotone diamond tips are hand ground and polished to a mirror 
finish, hand radiuscd to the exact required specijS cations, and hand 
set in perfect alignment to the record grooves. None of these deli- 
cate hand operations can weaken a weld that does noc exist in a 
whole diamond. The corwcanc observance under mictoscopic inspec- 
tion plus EhrotOQo'i exacting quality stitidards eliminate every pos- 
sibility of imperfection — pertnitting Duotone's 100% guarantee of 
the diamond needle itself, batter reproduction and longest life pos- 
sible for the needle, 

Qge more important feature of ytwr Duotone Diamond Necdft^ 

No diamond needle will last forever. Only Duotone Diamond 
Needles give you the "needle that remembers" service and warns 
you when the Corapiny Technicians know that needle wear is get- 
ting dangerous for your record colleaion. 

All this at no exttaja)Stj<yrefigtdiiMI¥s-?diamond tieedles. 
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EDWARD TATNALL CANBY' 



1. THE ORGAN — SCHMALTZ 
TO BARbiQUE 

Al Metgard at the Chicago Stadium Oi-' 
gon, Vol. 2. 

Audio! Fidelity AFIP 1887 

Jt (loosii't matter how big un organ is. tli* 
lovel on .voiiT r(;coriI is KoliiS ti> br: tli^ stiiiio. 
To he sure, Amlin I'iik'lit.v imts plonty (il 
le,vel_,ou itri liisps— Init you'll situ,, nfed « 

lOOO watts of Huiiio. tfr iHiikp tli1>; "tliraire" 
iJUoneter BOiinil like Usolf. 

Willi [(3 ^(0,000 yiiies, SSS fitops, six mfin- 
unls. etOTtc, tliSa ti.Hflilnc might <lo iilmost 
iinything for niij- ovgimlst, eepeciaHy if ^n■ 
httd twelve blinds nnd flvo ievt. For Al 
•iJfSTil, hero, it jilixys r«liiiivi>ly jroiitly, cc'Ully 
riite a hippo [lotuimis ui [ilny. lei's Ka.v. Tlic 
strings nra like slHnfr beaiiN. tlit (iiiaviirinfc 
t^ang-j)li7cf! alDg flizzHy, rccdy stops 1)>-fiy 
likc liffrds o( donkeys. A Rnn sound, nl) in 
JSU, Siiid Uie extras nr* iliore, ino. fiom 
east»liet£ on 

Jfr. Mol^-ard tfiiils tu n rathflr GelUjcrati; 
pare find a cert.-iin clumsiuMs. perliaps l)r- 
(?nuse of, tlitit tirib^iQofijs ofg[ii..to<;ondy or so 
«f ^|;j;)rtw^;5Jfoi5/,Wj(h w1i!k!i hft must contend, 
n?^'>ir^tjft^-nit*iiif] Ave tlnn't lienr Ifc mucliJ 
is no Oeorso W'rJght -whirlwind. Bnf, 
for <i stiidiiini. tlie place Isn't bad. ms: the 
nitisie. 

i * Next lime yoti liejir this orgni) there'll be 
nitotlier wnvenMon goin^j on -^hiulcs <>f j.'DIt. 
{And d'l J retnenihor this very monster, then. 
beJlowliiE over eJie crow'dft of adEgriteft) 

The King of Organs. Bill Floyd. Wurl 
at the Paramount, New York. 

Cook 11S0 stereo 

N'o Iiippopoliinutt lier(?— tliis ntfi^n uinvei< 
as fast aK llglituin? iinder Mr. Ployds an- 
pliisticati^d niisers and foes. His style is, 
relatively, quite modern -n-ltbin -UiB iliealtg ; 
organ tradition, the harmonitff tliifJt ntid fast" 
and fairly complex, swing slyle. 

Tl>!,s ia one oC the old and famous Cook 
stereos, «nc« heiird on tlio old twn-linnil 
•«terco disw und on Cook tapci, if I am rlpJit. 
T don't know wliai Jnis Imppened to I Ik ucw 
Cook dise line .•^lijce Inst fall when I got (lii;^ 
and scverdl o/hcr,";. Not a word since. The 
record is made via njicrofuslon (powflered 
vinyO in transparent hliie. It's good, but no 
better than Btandnrd pressings ns far as ) 
can hear. Noise level is slightly higlier than Is 
now nornial tor hluck. 

Alnjr, the disc Is ■*T^'ny off-center, uiy copy. 

FiiiiTiy — Cook's old two-track stereo Is done 
la a style that's already a hit out of date, in 
sound. — widespread, picked up fiiirly far hack 
tn, the theatre, without tlie Smooth, clope-iip 
eilge that we are now used to in our sit^riv>. 
Purely a matter of taste; but tastes; change. 

UonJSerty ot the Giant Wurlitzer, Vol. 

3. - Audio Fidelity AHP 1844* 

'Tltls, otie I have In rnoiio form nnil I've lost 
the c(t>yer — it was In soiaebody else's envelope. 



Xo matter — luy niessage is brief. Tliir! W'nr- 
Iltzer, not Jdentlfled on the record Itthf^l, U 
<ibi'lonsly niouated in a large closet, (Mr. 
JJerry's faaseuient, nenuiily.) Tliere's no np- 
(Mrei'faljl e ■ 1 i ve lies,'!, ;i 1 1 y ho \y , 

Thai uiiikcH Tor jtii Impression of intsiuitcy 
and. nt tlur snine Time, a wonderfnl clinidjil. 
liaik-M.e inio the organ's tonal machinery. 
This playi'v really inills out his stop.? (toucheK 
ills little colored sfop tafw, io more nc- 
^aicttte) and yon U hynr ^jyifihals, N.vlnphone. 
.•bellfji aiii! ..aityiliinff else yon ■^^■i,sh to mention. 
A Socfili -eloS*^up ssliidy of Ihoiitre organ tone 
and the same goes, no dopbl, for the otlier 
v^duiEu-s in the ."^criei!. ^Vlji<,'h presnuiahly will 
lit eniileas so long as you keep luiylng. Snper- 
id-fi. "needless to say. 

Buxtehudet Complete Organ Works, Vol. 
1. Jorgen Ernst Honseri. Organ of Chris- 
tionborg ChopeL C^penhogeri' 

Haydri Society RS 9054 

The 13 ay tin Society Is btick, (vfter Kome 
.vciirs of the stillness of death, nnd a new 
flosv of interesting music has .<!lar(cd up aualn 
frjoi this oncc-leadiiig small l.P outiii. This 
organ rerord ntny remlad yon of tlie pioneer 
'liaroque" organ recordlugs from Haydn 
Society by the Dane, l.^'inn Vidcry, made at 
Jiar« In Denmark In the early I.H days. This 
man ia a pupil of Videro nnd a lively, if sorae- 
\vhat melronrntiical idayoi', conndenl, lirash, 
aecurate, not very subtle tn his e^prmsiou 
^uit atway.s impeccably correct la the eN«eu- 
liun of the style. 

Huxtchtidc needs such a lively appronoh— 
he can use a cerinin boisterous feeling, Kjieak- 
Ihjj Jn liguTjjIlve t(!rins, of conrse. He wan a 
strong, brighl, oiitgoins personality, full iif 
humor, a grand showman as well fis a ijeusi- 
tive musician. The solemn, antlfiiiarlan np- 
tJrnnch of sojne organ i.sts toivards this kind 
oi (111 sis is deiilh for Buxlehtidc. Wetter nny 
dny nn aeonrate, brilliant, outgoing organist 
like tUis than n plodder, even if he is a bit 
J:tiisSwjapnile." \ ■ . 

The' organ dates fioni 1S2G, whicii is very 
l:ite foi' n ''<;last:ie" orgrtn, but its ,^onnd Ls of 
the right Buxleltnde sort, compleic with 
wlilstle.?, "cltlffs," snails, hoots and n gc«r 
eraliy sitattll^inope tone quality, i^^^ 
rinrotiHC^t'Tie 1S26 hnlUler must have lieln^ 
very old faahloaed In his tnistcs. It's a big 
instfiLnient nnd does linve a Koniewliat more 
massive sound than the earlier classic instru- 
ments, ns far ns one can tell froiri the re- 
cording, hut there isn't any high-|)reissnrc' 
Kom.intld.'^m to be found In ^ Mwfc.^uld 
have eomi! a hit later in the ^^uej^^gp^e 
lury, at least fu Denmark-. .-as'i s^^fif, - 



The King of Instruments, Vol. Xtll— The 
Organ in the Mother Church- Frederick 
Jagel, tenor, Ruth Barrett Phelps, organ- 
ist. Washington WAS XIII 

ttt; a j'oii^aiitSt contrast ! I took a look 
(C.'l'flstl.in Sel- 
"etJccT a couple of sutnmer.? Jtgo when I was 
In Boston. Impre»!Slvc, it slightly gaudy. Tlic 
sound of it tm\ be ii-umnied up In .1 ward — 
reverent. Inde«l, Un? whole ntmosplu^re of the. 
Mother Church Itself. Is reverent, wltli iiollte 



ladio^; Availing tor your visit, to escort you 
around and .give you n spiel In low voices 
about its wouders, includiii;-: the oi-^iiJi, A fur 
cry litom the world of the jolly rnxtehude — 
but one of liiH'wHrksrit Ghncoutie InjJB^^^ISJfilfJt- 
(also on the Hiiydn Society dtsft) ° iSfii'iivehiiW- 
gets Into this recital, even mo. It is. of 
course, trjLn^mogrideil, the color and verve 
replaced l>y a subdued and resiiceluble dignlty- 
Qiilte hlc^, Inil I'd »eyi:r have reei>gnJ«ed 
BuNtehnde if I hadK't read the labcH 

This organ lends itself to the sort of • 
sentimental -sacred mu^ic thiii: began with 
Mendelssohn, aud Mr. Jagel slugs several 
almost tearful irems fron* Xjltj,!;, C«i»P6ser, to 
sweet, soft, lush organ htitlrgt-riiinft, Mendels- 
sohn was enough, however, and I hafl to stop 
at the later .Jngel items, which were more 
than 1 could take. But the l^nntnsle in A of 
Cvsnr I-'rani'k was )t>v<;dy on th!« organ aud 
most miisitally played, too. .Tuat goes to show 
what style can do, 

WaBhitiglon Keeo:ds has taken over the i 
.Yeoliaii-Sk'inaer "King; of iustrunients "series,is 
of svtiich thl3 Is the thirteenth. 

Bach: Qrg«n Music, (Toccatas and Fu- 
gues in G, D ni!., F, Fonfosio ond Fugue 
in G mi.) Fernando Germonii organ of 
St, Laurens, Aiknnaar. 

Capitol-EMI G-7111 

Four of the biggest Baih org;[n pieces are 
]dayed on this iccurd and tile splendid old ? 
Dii fh organ in the chee-se umrkct town of 
Alkmatir is a glorious tristruuKMit an which to 
play (hem, (Deul-Kcjhe fJramniophon has aJso 
recorded the orgau, svilh the blind organist 
Helmut W'alcha — set; Archive cataloguel- 

This orgnnist with the lialina name, nbout 
■whom I hirvc no Infornmtion, dace a gootl 
Job on these big works, playing with Btiirtly 
energy und sureness, a fairly iniitroiionite 
bent. The recorded sound Is g<po(l, but l <\'n , 
minor f.ailin^'s must be noted, (a) there are 
autue unfortunate tape "edits" to be heartt, 
where none skoiiid be audible, «nil (b) the 
orgjin Is out of tune tu some slops, (It's itl 
tune for Deutsche tiraTnmophoi^) Don't tnow* 
what got info EMI. . . 

Sss.^Che organ as now reBtoie^.te-iStltSeat cO(> 
■J^tt'etly as It was reljullt )4 in3fl;,'!itn"ptii|^njanf.' 
uLurh older pipes)— -the laii'slc wus" tjoiiip0s*tl 
within a few yerii-8 of tills same dflte. Gooil 
conibinatioU f 

Mendelssohn: Organ Ssnota ijb4 in B 
Flat, Wider: .pjr^dn' Symphony in G- 
Minor. Alborf 'Sclt^.eilzer, organist. 

:G6l.Umbta.,ML 5290 

Though Schweitzer was long known A^-r- 
l;(iih 11 K.ith spccriilisi nnd a Uacb orgnulst. ; 
[tctuatly his mnsical training wn<? at the ei"- 
treme opi^osite, in Paris of the late nbie- 
Icenth century where the high-nomnnite 
-scbool of F eneh organ music whs at Its 
prime, following C^sar l^^ranck. In hlpt recent 
reeordingH Schweit'.ier hits gone back to this 
school — bis lasf was of C^sar Franck, — iind 
his playing ininie<lin tely strikes n more nii- 
theutlc note- The Siibweii-zer B-^th Ik now 
father [tin dam en tally out of style (though 
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atill timeleeslj noble In conception) but th« 
gdtiweltzer Mendelssotui and Wldor ace right 
on the beam. 

The organ here Isn't specified but U la 
decldeiUy not a "Baroque" or "Classic" In- 
strument ! Quito rl^t. Thia U mualc In the 
Romantic tradition, for a big, blurry, fran- 
dioae organ replete with enell boxes and 
maases of nlclied pi pea, imitating a large 
orcheEtra in Its Impact U not In tone color. 
Schweitzer's fast movements on tills organ 
are somewhat aUff-mascled and fax firom 
fluent and even with tape editing (we can 
assume), there are slips Ot the dager and the 
foot. But Schweitzer always did play that 
way ; he's been the horror of the academic 
organist for a haV century ! The glow move- 
ments show him at his beat, a really noble 
and ezpreaslre masiciaii who cao bring oat 
the moat profound emotioaal levels in the 
music where others merely play the surface, 
Impeccably. A grand old man, no doubt 
about it. 

The Organ Concertos of Handel, Vol, 2 
(No*. 7-12, Op. 7, #l-#6.) E. Power 
Siggs) London Philharmonic, Sir Adrian 
Boull. Columbia W2S 604 (2] sleree 

I missed the first volume of this Interest- 
ing three-volume set and so, too, I talaaed the 
detailed descriptive booklet . that Columbia 
thriftily offers only in Volume 1. Thus I don't 
have the immediate answers to several nice 
questions that the muBlc has raised in my 
speculative mlud. I can use my imagination 
to good effect though, and ao can yon. 

Thia, you see. is a. typically Blggs-atyie 
project ; (or the orgoji itself Is one that 
Bondel actually played jQpon — indeed, he de- 
signed It — a^S^^ haifrevudaea vtrtualty .un- 
changed Blnce^ Handel's day, 200 years. But 
old organs bring problems, over and above 
the question of reliability In action. 

First, this organ is located at an out-of- 
town estate, the Earl of Ayleaford'a in Great 
Pacblngton. Tet here we have the London 
Philharmonic in all Its majesty, playing — by 
the sound of it — In a Loud on -sized concert 
hall Did the orchestra travel to the organ, 
en masse? And if so, Is this fine, big llveneas 
the natural one at the organ's private-estate 
location, which seems aurptlfiing, or Is it by 
chance a product of Colnmbia'a flue, big New 
Tork echo chambers? Could be either! 

Ot — speculation continaes in my mind — 
la it possible that the orchestra stayed at 
Its home base — ployed In a London hall or 
studio — and the organ was aplrltaaUy trans- 
ported thither via tapes, the two elementa 
recorded separately? Possible, though not 
probable. Mr. Biggs could have ployed his 
part first — maybe — and the orchestra could 
have accompanied the tape playback. Not a 
very artlatie way to do It, but such things 
get done - these days often enough, and suc- 
cessfully. 

Then there's the matter of pitch. Do I 
recall recently having read an account of this 
recording that spoke of the lower pitch that 
prevailed In Handel's day and the strangeness 
of hearing a Concerto In D minor come out In 
say, C-3harp? I dunno — but I checked this 
album, not having absolute pitch myself, and 
I find that It Is precisely at moilem pitch. 
It^s the same, anyhow, as the Cleveland 
Symphony, the Vienna Pbllharmoslc, etcetc. 

Now has the organ been tuned higher? Or 
was the tape playback speeded op? Did the 
London Philharmonic play on pitch — modem 
pitch? It probably had to, for It is aaually 
Impossible to tune the wind Instruments down 
far enough, even thoagh the strings can al- 
ways be let out a bit. Anyhow, the record is 
up to modem pitch and the organ matches 
the OTcbestra, however U was done."^ 

Answers to these questions are easUy de- 
termined, but I find It more fun to guess. (Go 
get Volume 1 and you can find oat (or your- 
self.) 

As to the playing, Ic la pleasing, musical, 
and more or leaa In style. I soy that because, 
I must confess, there are (or my ear a good 
msAy hints of the old-fashioned, "non-authen- 
tic" Handel in Mr. Boult's London Philhar- 
monic playing. Mr. Biggs would, of course. 



Later — I hear the pipes were actually 
sawed oS to tune the organ higher — then 
patched b&sk on again for posteritj I 
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tend to the more "authentic" playlag style 
since that is his special field; how for. he 
could convince Sir Adrian B. — and how far 
Sir A. con Id convince his professional sym- 
phony players — la a question. Anyhow, they 
coEDpromlaed successfully and the .gettlng- 
together Is generally harmonious througtiout. 

2. BIG STUFF 

Tchaikowsky: Symphony #5. Boston 
Symphony, Monteux.. 

RCA Victor LSC 2239 stereo 

Ah! Now here Is the Und of record that 
brings me to full confidence in the tre- 
mendona value Ot stereo recording — not to 
mention hl-fl and. Indeed, recording Itself. 
Just terrific. 

Flrat, old Papa Monteux is sorely one of 
the greatest conductors of the last fifty years, 
perhaps less flamboyant but a far wider, more 
resourceful, more effective conductor even 
than the famed Toacanlal. Thia is such a 
stiperb performance, down to the last detail 
and in the ovei^all sureness o( shaping nt 
every level, that I am sure it Is the sort 
which at the end of a concert would bring 
cheers, yells, stamping of feet braves from 
any audience. It's not merely brilliant and 
electric — much more than that, It has every 
bit of that aharp, clean. Impeccable styling 
that la a French specialty, without a trace of 
over-tension, slopplness, vntgarlty (so eaey in 
Tchaikowaky), and yet every note at Its most 
pointed, for the total inxpact, right to the end. 
And the greatest facet of all this, to my mind. 
Is Monteux's superb understanding of Ro- 
mantic rtiboto, that emotional unevenness of 
tempo that con make mln a big piece like 
this — that mii«t be present and yet is horri- 
ble t£ done without understanding and experi- 
ence. Papa Montenx iS' second (o nobody In 
this — not even the great Mengelberg, who 
was surely the most profound master o( this 
technique to live Into the era of recorded 
performance. 

Ton don't need to know a thing to be 
thrilled by this Montenx Tchaikowsky ; but 
the more you know about the music, the 
more you'll be amazed. 

Second, &CA'a stereo is a pleasure to listen 
to — so positive, natural, definite, so easily 
and well balanced for the right mualeal effect. 
I guessed this was a triple-track Job without 
looking ; It has the clarity of middle, the even 
nearness all the way across, that Is typical 
of well-done three-track stereo. It is so re- 
assuring, here, to be able to locate the first 
vioUots where they belong, the brass, all the 
reat, without vagueness and yet without a 
trace ot exaggeration either, every part of 
the orchestra clearly In spatial balance with 
the rest, the whole texture of sonnd beauti- 
fully clarified by the ateteo separation. Just 
wooderfuL 

Tehajkowtky: Symphony #5. Oslo Phil- 
harnnonic. Odd Gruner-Hegge. 

RCA Camden CAS 489 stereo 

This one is a price bargain — for the sym- 
phony Is plenty long enough to fill two sides, 
even at the fairly rapid pace It takes on In 
this version, 

A new recording, and I wonder whether 
RCA took It over from the Norwegians or 
sent out an BCA team complete with BCA 
half-inch, three-track Ampexes? In any case, 
the Bound la mostly excellent, tor a good 
stereo eftect with sharp, clean details and a 
pleashtg over-oil llveneas. I aay "mostly" 
because I get the impression that the very 
loudest portions of this very loud symphony 
are o bit overloaded, here and there, with a 
Blight hangover feel to tbe drum-punches. 
(It's a faint shadow of the effect we used to 
get in the old broadcasting days via severe 
limit er action. The big drums. Instead of going 
BOOM, sort of go BOO-WOOM, If you see 
what J mean.) Slight, at worst, and 1 euspcot 
that most of It Is Tchalkowsky's fault for 
writing mualc that can be whomped up to 
the extreme In tensity of this performance. 

Don't think this Oslo team Is a mere hired 
outfit turning out potboilers on order I The 
performance reeks of personality : It Is ver>- 
much an "interpretation" and In a way, 
rather a self-conscious one. It demands your 
attention In no uncertain terms and if you 
are an old TchalkowBky fan you may be 



startled at aome of the streamlined speeding 
here combined with highly emotional playing 
and lots of rubaio (alowln^-down for effect). 
Nope, this Isn't the old fashioned, long-dravm 
out Tchalkowsky one little bit Strictly mod- 
em, in a highly Romantic sort of way. 

Teholkowfky: Symphony #3 ("Polish"). 
Vienna State Opera Orch., Swarowsky. 

Urania USD 1026 stereo 

This Is the third disc In a trUogy of the 
early Tchalkowsky symphonies (the First. 
Second and Third, subtitled "Winter DreamB," 
"Lltae Busslan" and "Polish") that to my 
mind ranks collectively near the top In over- 
all recorded vajue. Here's the other recent 
one, — 

Tchaikowsky: Symphony #1 ("Winter 
Dreams"). Vienna Philhonnusica Sym- 
phony, Swarowsky 

Urania USD 1010 stereo 

I'm not clear as to what this "PhUhar- 
muBlca" orchestra is — orchestras of Viennese 
habitation seem to proliferate Into more and 
fancier names as time goes on "yet I suspect 
that, moat of the time, the some familiar 
players ore doing most of the work. In any 
case, the State Opera Orchestra Is generally 
taken to be the Vienna Philharmonic in a 
second and independent corporate existence : 
the Phllharmuslea might combine a few of 
these dual-tlUe boys with membera of the 
Vienna Pro Mnslca Orchestra, If such an 
outfit exists. 

Tou may herewith forget all that and take 
my word that this, too. Is a top-ratxk atereo 
of beautifully recorded, well-played Tchalkow- 
Bky. not too hysterical, yet firtl of busy, 
expressive life. These records are particularly 
good in the orchestral details. Within the 
large, golden llvenesa, the Individual strands 
of the musical fabric are both clear and 
notural, a difficult combination to hit The 
strings are smooth and well blended, though 
close ; oboea, clarineta, percussion, ore sharply 
defined but never exaggerated. A real feat of 
stereo recording, I'd can It and the technical 
quality of the sound is as fine as you'll hear 
at this stage In the game. 

What'a more, yon'll enJoy the brash, gamey 
flavor of this youthful Tchalkowsky, full of 
hlfl characteristic big melodies, his heady 
orchestrations, fancy rhythms, but lighter, 
less portentous than the late and more 
familiar symphonies. Maybe this music Isn't 
aa "greot" but to my mind It makes just aa 
effective listening. Try all three of these 
TJrnnlas. 

Haydn: Symphony #94 ("Surprise"). 

Oslo Philharmonic, Olvin Fjeldstad. 

RCA Camden CAS 481 stereo 

This is a bargain, too, but In ways un- 
expected. Yea, it la "low-priced" — bat since 
the symphony Is spreod out over two whole 
Bides, whereas every other LP recording that 
I know gets It onto a single side, the acttial 
cost of the music la about the aome as In 
standard lines. 

For the bl-fl man, the bargain aspect eomea 
In the quality, both musical and technical. 
ThU stereo serJes Is new recording, of course, 
not a reissue of "oldie" stuff as with many 
Camdens. The short length of ploy here Is 
an advantage In terms of wide, clear, unforced 
groove cutting, with no trouble at all in the 
inner groovy and on easy stylus travel 
throughout. Fine, big stereo sound, sharp and 
well separated in the details. 

The Oslo orchestra, in spite ot RCA's Im- 
plied downgrading via the Camden label la 
a Arst rote band and Its playing Is positive, 
strong, expressive- ThIa la one of the better 
recorded "Surprise" performances- It favor* 
a big, symphonic eSeet, rather than the 
amaU-orchestra authenticity of many recent 
versions, but the playing la lively, clean end 
thoroughly musical. 

Beethoven: Violin Concede. HelfetZ) Bos- 
ton Symphony, Munch. 

RCA Victor LSC 1992 stereo 

The atereo disc reissues ore quietly build- 
ing up ; this recording came out on stereo 
tape (at the fabulous price of $19, If I 
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DSCCbUiB YOU WANT A STEREO FM-AM TUNER 

with a dual-tTiode cascode RF stage on FM, a tuned FM antenna circuit and i 
a rotatable AM antenna for incredible FM-AM sensitivity | 
as well as maximum noise suppression! Compare— and you will choose THE 

YOU WANT A STEREO MASTER AUDIO CONTROL 

with 79 operating controls and switches for all program sources, all stereo and 
monophonic applications ... present and future! Compare— and you wili cliooseTHE ffuU 

YOU WANT A 40-WATT STEREO AMPLIFIER i 

that will provide you with audio power free of hum, noise and 
distortion. at all listening levels! Compare— &nd you will choose THE Ol/u 




THE 600 ii also Ihe WORLD'S ONLY STEREO RECEIVER designed fo drive high and low 
efficiency ipstikets, soth aj the AR-2 and the KLW! It offeri EVfRYTM1N& YOU NEED on ONE 
compact chassis— including dual bass and treble controls— and everything the best of its type) 
For the discf imiooting audio enthusiast, THE FISHER 600 is Ihe only poisibk choke. $349,50 .a 

Slighfly Wsthef in )hti far' Wini 

WRITE TODAy FOR ILLUSTRATED BROCHURE AJ<I> -COMPLETE SPECIFICATIOIN,^ , 

FISHER RADIO CORPORATION • 21-29 44t'h DlRiVE • LONG ISLAND CITY VrH. Y. 

. .. . ;i^vs.x.^'i?-;'^?^;:^i;.r 

Exfjorts M<srhan Exporting Corp., 45S llroadw^y^ New York \ij N. Y. 
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Out-f^erforms any 

STEREO 
TAPE RECORDER 




Exclusive Tandbcrg features assure 
the frnesf stereo quality and per- 
formance. You get more tape value, 
too— up to 6 hrs. and 32 min. or» one 
reel! Tandberg Stereo plays back two 
and four frock tape. Besides incom- 
parable stereo performonce, it is the 
first So offer recording and ployback 
on four monaural tracks. And only 
Tandberg offers superb tape motion 
at ^ l.P.S. 

Monaurol tope reeorders ate avail- 
able in 2 or 3 speeds, with or without 
foot pedal for remote control. 

Stereo features 

• 3 operatinq speeds— 1%, 3Vi, 

and 7Vi l.P.S. 
" 4-track Stereo, 4-traek monaural 

recording and playback, plus 

ployback of 2-track Stereo ond 

Vi-traclt r.ionaurot 
° 2 built-'in preamplifiers and 

power amplifiers 
« 4-track record-ployback head 

and 4-track erase head which 

can erase 1 or 2 tracks at a time 
» Autotriatic taps stop at end of 

play 

» One lever control for tope start- 
stop, fost forward and rewind, 
re cord- ploy 

» Distincli>/e sryle, mahogony fin- 
ish, leather case 

NOW 

another Tandberg FIRST! 



Tancib^rg' 'Model 4 




pack 
lipifaitape 
. ^ Recorder, PLUS 
/ Stereo Playback. 



remember rlgKtlj-) back In early 1057, and 
Iirolmlily w/ia reoordort early in lOSU. Here it 
Is oil stiTi.'O disc for >qri'^ ,tb.tt4; as macft n8 
Its enrlicr cost on iape, iwHieh' Is cnoiigJi to 
I't'XuiiiiKrnd It. 

17]ic rocordin!? wa.": duii.1 -track, tins tjic 
liBUUl bij;, cqnviiieing RCA sound (not ns !)!(; 
as- tiii tftiies; made in Clikiii'O at the same 
tlme^; with- Relneri, the nannl closc-up RC.\ 
pl(icpn-.™t of llie soloist, squ.aci'l.v !ii the 
middle, iind (lie slight Indeflnit.oncss, so (o 
81)0«k, In tlie central nrea oC the orcTiestrrt. 
the veyp slight emphasis oii tin; side aivsis 
lind oii tl)b wnll-hoiince from the iiiidir.orhim, 
tb.it chiirjivtctljc the older twn-lriick tech. 
nitini-. Newer, fhreo-frack KCA slrien in llic 
sfliuo liall haa a more evi>n a i) rend, ii ionie- 
ly.h.it etoser effect for the hidlvidunl lorcliestTnl 
^ind*, n sitfirpat sense or detail; -eap eel ally 
from the ccilty/ ot tfe orolicsl-ra, 

.\ f(inny [lerto'rmirice. lh(s, and not exnetly 
-ill'-' iiU-fJnie classic that yon iiilght think, 
ptWflins fho envoi- notes, ffor o,D& th.T,ngI the 
terayo in KEi fust that old-tlmeT« Will be 
really stfli ll';d, Tlic I'jimniar Beethoven leisure, 
so sjjiiclon.'ily *;rrvjfis out in most earlier pei-- 
fornv!i:iees of (his work, is just not apiJareiit 
li«r(! ; things iiiove along in n rapid, bnslne.'ifi- 
liko way, hegiuntug with the almost indecenl 
haste flt^-tfiS: famous solo drum taps Ihatf^prti 
t^R Btine'erto. eoin;^ 3traj>;ht on to the bnr- 
rSea-iip liottK lu the last uioveiiienr--Ehom- 
pjuiseFi svhtcll ordlTMirily rire i>Tficti<:nlly dc:Hl 
stop.s, here .ire mere hasty iicknowlf^d)ieti::ent^. 
Could this be a Intft reflfictJon ot I'oscajiinI? 
! don't tlilul; so, for Tos^anlni -was neyer cool 
and business-like in hii high-speed BcctlioTen 1 

My eaeMA is thai Munch is the fjpeed m^n : 
it Is his BoincNvIiiit nietTonomlc beat that keeps 
tliinft.s going here and chills a good rtflnl ot 
the uiusJisnLl aritor .In the ii*oce6'S!i 'HeSfietJi-i- 
Rood troVpir. adjusts himself to litt 'tBitei' 
BpeC<l with a fine liair imd -witli plcnry of 
top fldd!iri(j, only au occasional nhsent-mlnded 
slur, from too rnnch familiarity with the 
mil sic. 

Only lit the eltmitctic retiirn of tlie open- 
ing passage of tiic first movement i.Ud t f<!!-l 
that this performance really hhiv.ed oTit. — 
that was good, that, pBrt, But the long, slow, 
oriiniaen tal seeon()^^^^|bffi^||i;jnet/ono,hi|e 
fiddle exeteiSD, uw^^^^^lR^liyea.'-ciisl- 
(ng no Beethoven sj^u"M'"tiJl?'SIiiy 
himself was hnredi lift hlg highly Coiripetent 
way, 

Orff; Carmtna Burana. Houston 'C'v^rn.- 
phony, JJpuston Chorale, Slokowski. 

Capitol SPAR 8470 stereo 

Th& cnorniouKly popiilur OrlT W7rk is re- 
corded here la the performance that first 
brought li to U.S. jitteriHon, with Stokowskl's 
flamboyant nilalistratiuns. nove'ral years buck. 
Tilts iinisic la plenty striking on Its own ; 
Stokowskl makes it re;iLIy hum. 

BjrH In a stfangc eomposer. lie's, a leading 
Geriurtu and a fiiinoij» and initiieiitliij teacher 
tihcitie methods linVe nffccled all sort* ot 
coTiipojierK of nuLiiy--fl -nation, nis niizAle, for 
most of us. Is the untltheBlK of the German 
— -It's evelt.inp. dramatic, minus nil the tradi- 
tional fiei-nian virtues of Btructure, counter- 
point Inr);e-BC4ile architecture — and turgSdity ! 
Orft is all color, all display ; his effects are 
transparent as air and as aharp as ultra- 
violet. And n3 for structure, hi« music is Ju»t 
a long chain of enchnntinp, striking nnvr Ide-is, 
cncli one made driiniatlc mainly by high- 
powered repetition. Gertnnny practically in- 
vented musical key-uiodnlatlon — but Ortf stays 
put, in one key, until yon arc fairly hypno- 
tized. Il's both subtle music and obvious 
mn8i«!— a pleasant- coroblnntlon, decidedly. 

Orff's infi[iirfttJon, as flome lih-tenoni will 
diBOTver, conica flfst of all frotu the tiinslc of 
Medieval Europe. (His texl^ tend lo Mm to 
Latin, and he likes the early .Medieval rhymed 
sort,) But the Orll Idea of "Medieval" Is not 
exactly the usual oiie — his concept ia "w-ild, 
raccy. dynnmlc, earlUly, full of atranp 
rh:i-rhriis, lusty color, folksy times. Pt^ti^ 
strong stuff and a lot better than soaio ot 
the more ninsicological reconstructions ^of 
nctuiil older muElc that we now hear. 

AtjRve Jitl, Orff has a fabuloti* way wjlh 
VEiiyc^; — chorus, boIo, and ppeaklog. Singers 
just can't Ping Orff without getting highly 
ojtcited. and this excitement in immofllately 
trau£-f erred to eveyy llstenar, Alt Uils Stokow- 



a very stlmuiotlhg^a^ecbrd,* hiiy way ypn^ look 

at it. 

3. TITILLATIONS 

The immbttdl Sir Harry Lauder. 

R(:A Camden CAL 479 

This is flstoTitsbing ! I had iib ISea that 
<!nch eiLCCllent sound quality nilglit Iiirk in the 
maaters for tlioac endlcea, scratchy old Lauder 
records that sold everywhere and were played 
to ilcatlt tn droves when T was a very gninll 
kid, 

I rnnieinhcr Sir Tlarry — (Ml records — nio^t 
vividly. Wc still ha^c a pile of his difit^ 
aoinewlicre In a barn awl a few of them stilt 
piayi more or te^, ;OBe of niy-fnthfcr's ,llis- 
Unguished friends, ii college' president for u 
qimrti?r ceiiLury, used to break into Lauder 
(s]i^!hvty nn" otf tunr) -v\-henevcr there was 
outdoor picnio or a ti reside ]get-together wlierc 
wfe -rSOuli. listen to hiul, Sut'BlS't:ta5iSp6toj osic 
id intifit remomher that fhn!tfriifr.'"'tlnvfl«-tiJ>Ji 
Willi the upward infection, ilie chuckles tha*^ 
couldn't (:e sunpre.ssed, the laugh that broke 
up every song In the nilddlo— and the famous - 
story "asides" tfi:'.t interriipfed confideritiajly 
In the midst of ihe music, while the band 
resiii-ed'ully waited for the chorus. It ivas i 
nicely calculated and Tpondrrful sliowmati- 
>*liili right down to the kilt and the pseudo- 
S-olvh accent that mnndged always tn he 
luteillglble, even to the Ahiuvricaiiis. He was 
yood. Lander. 

.\u> how, here's Sir ITarry hack again, loud, 
clear, hearty and darned near Iti-H, Ama^'ing. 
There's hardly a trace of background noise; 
the bass is l)ig (uuui-pah style), the brass is 
lifud lind melodious and the voice itself iA 
alDibsc distortionless, a big, rich tenor with 
enough -sibilant S sounds to malcc every -word 
intelligible. No faint echo of the dim, distaul 
past here ! Sir Harry practically walks right 
into your rnoiu. And the original rccordj 
prohabls? all of them ucousdcal, at tn 
flhte reissue, ■ " : ' 



Come Fil! yow^m^'mfi Vsi Ui$h 
Songs af Drinking and Blackguarding. 
Patrick, Toni/ Liani Clancy; Tommy. 
Mackem, Jade Keepan, with instrs. 

Trodition TIP 1032 

'The Irish ! These fellow."! (tyith one excep- 
tion and he just plays banjo and guitar) are 
real Irish and the songs they- sltlg iind piny 
here are the easy-going drinking and gooil- 
tinie songs lliey know ag kids- — which wasn't 
so very long ago- What an excellent record ! 
L'nassumlng, minus nirs snfd grneea, yet sung 
with gusto au(t frlendllncBS and plenty -of 
style, It'll lucit fliiyhody's heart, even a 
slmnn-pure. folklorist. For my money, they 
put the Weavers to shame. 

Tlie three Clancys, bass, luirltonish and 
tcnorlsh, are variously inyolred In acting, 
foliisong Cttllecttng, producing, and what-not 
(they run Tradition records more or Jcsn. 1 
gather) but there's time left for this sort of 
thing, and I'm alt for It, --Ml of them, and 
Irish Tommy Mnkem, have excellent &atural 
voices, and each hns his solo here, with gultttr- 
iMinjo hack-ground and ^ lively accompanl- 
nient from tin whistle and harmonica — whicti 
they play "with musical finesse of a high order, 
when they aren't singing. Ell-fi— -of icoiirBC. 

Old Mujsic Box W<gi<X:MeIodias... 

■ -'■''■■SSi^Soh^l ftGM (mo.no) 

Bornnnd .sends tne thi.s, retntnditig me that 
I once enthused over the first Bornnnd.-.inusic 
box recording ai^ a rewarkaUlc novelty. It 
surely wns', nud the proof fs meroly that Uiusi/!; 
b'ox records are all over the place now. ^Pbls 
is a Teutli Anniversary disc but, eince the 
label reserves nU rights ns of October, IBBS. 
I'm not e!:uct)y clear as to the present stretdi 

f of time back to the First — was It 1945, on 781 

; Guess it mast have beer,, 

A. batch of h!-fl waltz tunes here, played on 
n linJf do2cn music liox luouslers. the Mnd 
with low, loNV bass as well as tinkling bigbs. 
The company has o.thcr discs, s!raded tts to 
size from single 78's (fcir tliose ds who 
haven't yet discovered the T,P) through -IS's, 
len-lnch, 12-lnch 33's— -no stereo ns yet and 
Just ns -aell. (Bonianrf ituMc Sen Co., 139 
ii7t i.vie^-F.«iJn'ni N- r.) 
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e Rccordi on p|f four frocks scparafely. 

• A-irack era^B hood orases one frock ai 
a time whhoul offocting olhcr record- 
ings on Ihc some tape. 

O 17 hrs. of reicoriJing on one reel or tape- 

*^ Ploys bock oH !^tQreo or manoural tapes. 

Sec your dealer or write to; 



S Thirc^ Avenue/ Pelhom, N. Y. 

Conadion Agenti: £nginDoring Sound Systanti lid., 
167 t<iplin9 Av0nue South, 
Tarontft 18, Ontorioj Canada. 
a\Uo, 24S W. OiboToa Kd., 
No. Vancouver B.C., Canada 
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Dos fil^inJhftci) Lord Byron's love UHer. 

LtbreMo by J<inH&si^e WtlUami. Vdmay, 
Ribta, Corlin, Carrobtf, Acadernv Sym- 
i phony; Orch. of Rome, Rescigno. 

RCA Victor LM 2258 

Ugh. i')iis id fiue at tfe>^, aveailfnt I 
liKnr tJxt^ui) follisy Amfeflean operas in 
En^;llsfe by vnsh bosomy, Itiillnn- 
«'I.H(i 'sopriin'os und tellowlnijf Caruso Ioiku-s, 
wl)cri.- one If^cps feeling, rntlier violeutly, tlint 
if oTily ilicy'd nil atop yoUine tvc mlBht In' 
nlile C(i lis 11 re out -nrhat tJicy're, trying to siiy. 
Ttie imisic iii utforlj con vent iouiil, withoiu 
sfylo. s;nitcsquu)y unsuited to any sort of 
eltoi t by tlio terse nnd Btiigeworthy Tennesaec 
Wllllnms. who oiisht to l)Ave kept Wmjelf ont 
of tills dism/il nHulr. 

Sorry, but if RCA is soiog to s«n(l out 
records of this worfli, it's up to us to review 
rlicm iis we Jieiir 'eni ! (The story is soinethin^r 
ii^oiit a couple of old N'Yorlcans gfila who 
liavc n love letter from Lorrt Byron thnt the 
toiiricis coinc In to sm. I'tidcd Siill\[i7in uris- 
,to„eritcj-: and all tUnt.) 

^^(i^;*&w*f*'atfS^ by 

Toby; Si^li^j^^r^, . Ncff?. by Dwight Weist. 

Columbia ML 5309 

Tiiiiy fieliwiiitz Is n fiiU-tiDie Xew Ynrl;er 
with n positive genius foi- candid vecordlug. 
He never goes aijyv.'liere vcithont a atnall 
poi'lnble tnpe recorttei (currently a Sirttra 
model) and he never, HE ,l„»jn . rigbt, pkya 
tri(rl;s ou h\s subject; thftjfeJawafitiifkjMtw tJley 
;trc being recorded, " ' 

. ^j-'Ifs all the more nmuKing, than, that Tmiy 

■*g^(4 such utterly cosy, iialiiral, /Juent coiii- 
tiieiit from the peoi>lc of New I'oi'k — liieludinj; 
inxt drivers. The Sohwarl:! recordings are 
lienrd week in nnd xvcelc out on radio and 
have been collected i^ nujiiftroaa records for 
I^olUwiiys; it look* as thonsh Schwnrtz was 
about to gradaiite into blg-conipany ■work. But 
there are a few problems. 

Come to tlilnk of It, mnybe it's Just as well 
Uiat ibc occasional narmtor here, a etandard- 
Mlced bJg-compniiy nnrouncer, h:is ?uob 
Idiotic stuff to read aud does it in such a 
i)e-humiinized, commercinl-sounding manner. 
It makes the taxi men souud ult the better. 
Don't think thcu aren't human ! Fortunately, 
the narrator only breaks ii\ once in a blue 
r.i.-i)n, nnd ranluly for vocal- cantrnsl ami i 
i-i.nient of peace nnd ^juJftir ifteT fh* uot«Mr of 
York's streets. 
As for the boys, they orea't always too 
unsy to understand, what with Bronx «ccents, 
iiulo horos, metcr.s, trnnsmisslous, ami vrhat- 
tiOt, But- under Iho clrcuujstaticcs they do 
brilliantly and you'll get the gist of thcJr 
iiranzliie talk even tbf .first time over. Of 
course, taxi drivers nre famous for their eon- 
verH.ition — even more famous than barbers. 
Of course, they have to yelt to be heard. But 
to get the "feel" of o wny of life, so graphic- 
ally presented, onto a set of tape recordings. 
Is something (o marvel at. Nobody but Tony 
woiild even think of i(, let alone coUeet 
eotintless hours nnd hours of faxi atwit n» a 
base for these excerpts. 

The jnoDtagc at the beginning. I sn^';^est. 
is the Boore.1t part of the whole and the 
lonst understandable what with a constant 
totrrcliaoge of vole^«, eacii nvan overlaiiplng 

: tli'e next liftec a few sentences (via trick 
editing). Don't he dlscoarnged. The next 
sectianK take you through single subjcets— - 
it's aniaxlug what quantities of iniiterliU 
SehwaMz got on a given subject like women, 
holdup.s, home life Cprirtlcnlarly polgiiflnt). 
art, psychiatry, policemen, "New York geogra- 
phy. And then there are several "qfilte long 
stories where the dri.'ers' personalities come 
t)trot)(,'h almost InnilaousTy. 

A nn.i<ij)o record— for New Yorkers, who'll 

;;f,!?el,rtlt«ly «t home, anil tor out-ofrtowners. 

■T<1Sf*'"'^ill5pTabiibly lie utterly bewildered. 

The He:d Rides Again . , . in Sf«reo. 
Woody Hermati, 

Everest &DBR 1003 stereo 

This Is a, c«mposJte rGcrcntion of the sound 
at: the tamons "Herds" o£ the niW-forttes 




'TRIMBNSrONAi' TMS-2 Ccmpajusnts: CIZHC dual voice 

coil woofer, two 8" mid-ranse speakers^ two wide-angle 

tweetei^, two networks wil'h "preaence" and "brilliance" controls. 

Dimentlom: 30" wide, 26" hi(fH, 12',4" deep, 

Uaer ttel: mahogatiy — S258, blond or walnut — 8263.00- 



CHANNEL A 




New developments have proved that a single cabinet ititegrated speaker system 
can provide stereo sound equalling or surpassing the performance otJ;<m,. 
separate units. Up 'to now, however, to achieve ^'ufficie'at,.8epi^tati6ft7"^ffcn' 
integrated systems have had to be large - and often expensive. 

Now, University, employing a new principle of obtaining stereo separation 
presents the TMS-2 , . . containing two complete multi-speaker systerns in one 
handsome enclosure only 30" wide. 

The "Trimensional" TMS-2 projecte frequencies (jf both chfirife^s to the 
rear and side walls of your room. Thusj orie large wall, area betom^ .channel* 
"A", another becomes channel "B" . , . exactly as if you had a series of widely 
distributed speakers for each channel. This results in a new standard of stereo 
performance . . . excellent separation, real depth and brdad sound distribution. 

IHPOETANT ADVAlfTAGES OP TM8-2 'TEIHBNSIONAL' 





TMS-2 STEREO 



CONVENTIONAL STEREO 



1 



Smooth, fuU-bodied> balanced sUreo aound throughout the room, irsA)vEii th&a the 
'two point source' effect with critical listening area of convfeiitional systems) . 



2 'Hole -in- the - 
middle' effect 
eUminated b'y 
central position 
of the dual voice 
coil •woofer to- 
gether with the 
unique wall re- 
flection system;. 



8 Pull com- I 1—1 T 
plement y 
:6f controls, 
and adjustable doors allow 
you to place the compact 
TMS-Z virtitally- anywhere 
along a Wail, or in a comer, 
irrespective of existing 
vftinilTOrfti5»Rfa?oj3hing» . 



^ S ^t e .r 0 o 



$pf^q,d, can 
he c6ntr'Ciit(id *■ 
easily, by means of the adjust- 
^le doors — according to pro- 
gram tnatertal and personal 
preference (e.gi wider spread 
for f till orchestral works, le^s 
ajhieadfor smaU i^aipsT. 



Hear TMS-2 stereo at your dealer . . , now. But 
don't be fooled by Its small size. Close your eyes 
and let your ears [tldge^the quality of its musical 
and stereo performance. 

For the^complete TMS-2 stoiy, write to Desk R-2, 
University Loudspeakei^s, Ipc.j' White Plains, li.Y.' 
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CHARLES A. ROBERTSON* 



: STEREOPHONIC 

i Afimfid Abdul -Malik: Sazz Sahara 

Riverside RLPM21 
Mohammed Ei-Bolckar: The Magic Carpef 
Audio Fidelity Al:SD5895 

Jazz oiiibrflfed Oi-ietiial GfTccta nboiit. flip. 
lime a Cbiueae leslaursiit tlvst l>ivc<J a <iaiicE 
bond, employing thtih witb more or less fiii- 
tlKinticliy and subtlety ever since. Tjiirj;*;!}- 
dopeiideDt upon transitory fashions in temple 
block.<<, toin-loms, and gongfi^ the iiiipiinfs left 
aie sumetiroes diiu. But when combined with 
eomposltioiis xlie eullbc* of Ellington's Cftva- 
unti, tliey blft'^e n eontinuous trfiil to (lie worft 
sei'ious aiipio«cli now beine mnrte by ujusiciann 
oil both cOflf^t^, 11 may lead ,iccogA the Paciflc, 
on a couisr; followed by Cliico Hamilton, oi- 
fo the ifidiilp Knst. the direction favored by 
iDlzxy Gillespie and othei's Ih-ing close to (lie 
ffiHlijiitie seaboard. Alucli of tbeir prosrejss iss 
sfiroited to the sinfting of new tonai colors 
>and riiythinie devioes to Wester)i forms, \vilh 
YiLSff Lttteef being Ute msst vcnturcsojae 

AJiiiifeS'^Asaffli-Mfllili is convinced >.*S(>^eS 
union T\'6ijlh lhc l'eHll'>,ed by worUing frofri tlie 
more flexible ikai.tei'ii? and greater niclodie 
improvisation possible in this cliord-fvee 
niuslc. In four couiposltions created for his 

i aibum, he mnkcH tl>e flrst tcntatJve steps 
toward wliat lie befie^-es citn Be n vnsf hesv 
ares of ad\'aiieetnent for ja/z. Born in Brook- 
lyn of Sudancxe descent, lie is petulliirty 
fitted to eontilve such a blend, liaving i)lHyed 
at- Greek, .Syrian and Oypsy weddings as a 
yflutli. Most recently bassist with Tfielonions 
Monk, he gained wide Jaiz experience under 
Art Elakey, CoJemnn Hawliins, and Handy 
Weston. Before forming lii.s own Kastern 
gionp. lie lucreaaed liis knowledge ■<>£ Uie sub- 
ject by worldng-far Djinnl "Alilnn anti Mo- 

, Hiuuined Kl-Eakliar. ^Jja. atlob\ttaji Is to. obtnin 
a fellowsblp or grinf Bnd vfsit-NorUi.' Altlta 
for further atudles. - ■ ■ - 

In addition to piovlding a bass line in sup- 
port of Johnny Griffin, wliose iniprovisilng on 
tenor ."jax supplies much of the jaz« interest, 
he is able to solo on the oi/A lie also uses tliis 
lute-lilte Instnipient in ensemble passages witb 
Nfliija Ivaracaiid, violin, and Jnek GhannlTii, 
wfTo tilays the 72-stringed icHioon. Al Tlare- 
wood adds a JazT. drum setup to tambourine 
and (JarobeAo, a (OGtal vjise witlx skin stretched 
across the top. Grfliin sticks close to tbe blues, 
but seems more at ease than ia many of his 
previous efforts. Enjoying considerable fvoc- 
dom, he KiHiinges the veteran's trick of ap- 
pearing to plsy himself Into, a eopnt-r aiid out 
again. 

Si ii In making compoi'isoiis, it might lie jiie- 
.-:::RUmed that the jollity and pojiular mood of 
; Moliaittiued El Bakifar's latest LP, the fourth 
in a series; would serva .t-« prepaj* uiutjfe,; 
.CQStoiued euiK for Ahmed's conaidered en- 
deavors. The exact opposite is apiiarenlly the 
case, however, as Ahmed's primary pnrpo.^e 
is to provide an lulioduction to the enormous 
potential of the inuaic. Ke coBcenljatfe; on 
those aspects best suited to Jaxis, 'u«iiig tlieui 
witJ) kMII and restraint so they may be 



readily iiiiderstond. After becomnif iiciiimliitod 
xvith his theories, it is CJisler to delve lie- 
neaili siiuli surface miinifexiatioiis as Kl- 
Uakkiir's impa.>!sioiied vncal.s aiid the lioirow- 
-ilig of cliii clift rliytliiii for riue number, lloth 
albums afford an nnusnnl liftieninj; experi- 
ence, especiolly in stereo, antl are extellejjtly 
letfowled. 

Dukes Of Dixieland: Up The Mississippi 

Audio Fidelity AFSD5892 

If they ever heard it rtlfiputvd that jazz 
came up the Mississippi, at least the Dukes 
of ivi:cielaiid Ijirbcfr tno doubts about tlieir 
own origins. And they have yet t6 desert thoii: 
New Orleans heritage for au nlhuni of show 
tiinesi or jiopular trivia. Their only gimmiclc 
is good sound and it is payiug off al a Itcaltby 
rate. Since the tele«se of their last LP, they 
enjoyed (he ofiiiortunlty of proving to Ncsv 
Voil;eis that what comes from the loud- 
.<ipenfccrs Is- rcnjly true, TliC clubowner \vho 
met their weeldy $3,000 fep, a sum pre- 
Tlqurtj. uuJjeiw4;:^|^,Xpr Dixieland in Man- 
JittttKr'ditl'^'W ricoRp bi^ and hot'ked n 
return engagement, whicit n')is also vevy suc- 
' tOfi.sfuT. Meedle.st) to say, none of Unrir salary 
iivill be ill bT'ielcs from Ilavorsfvrixv, .V. Y.. 
.mother reputed birthplace, aUhongb they 
liiiighi: ^rive np a fe^v nigliTS of \\'<ti'l-. to be 
able to lieiir the old 101st Rmich baud s>bleh 
came Noi'Vli shortly after World War I. The 
circus traveled by rail and could iiavi.» piicTied 
Its tents next to that legendary brlclcyard. 

The A.';suntos malie the trip in leisurely 
sitage*, via such landmarks as Uweisitle B/r/e.s', 
Old 3(aji KiKci; and Dnion Uu The. HincisMc. 
A rigid test of your eijulpuient occurs dui'iti;^ 
the troinbfine and rabu duei on nr.nr Olif 
Houthland. When other compuuieK provide 
a jnore difHeiilt hurdle In runout groove,-;, 
you may r|ue.stioii the wl^^doin of jaircJia.^ing 
a cartridj^e able to negotiate these pij^sagos 
at 2 grams. Soirie still perslrft in cotti.iig an 
obstacle which sends a. lipht pickii[i baek for 
Jin encore on the loct .chorus. What will con- 
v:nce fhem that tracking under 2 grnius ta 
tio longer a novelty? I'crhaps the Dirkesi play- 
ing n dozen tutie.s in stereo on .tkiftjj,' piuth 
album will help you forgel abotil ^jisS?^; Slid 
i-unoul grooves. ' ' 

Dicky WetU: Bones For The King 

FeUted 5JA2006 

A blues written by Dicky Wells as a tribute 
to fte late Tommy Dorsey explains tiie album 
t;ltle. and It introduces In turn fellow trom- 
bonists who are masters of the idiom. George 
:&ljatllie\vii, .Benny Jlortou,. Vic Dlclisn.'ion, at(d 
Wells form a norel quartet, made unique by 
the addition of Skip .Hall, organ, .Major 
Holloy. bris.^, and drummer Jo Jones, It 
allows for hriitU exchanges that are ipiile 
!fjiiicrj;eiitju)f. l.«. stereo. «tid. no other luedluni 
'c6vild convey as well tlie humorous repartee 
tlnvlng Stpcet Oaildy Si>o-de-o, The difflculty 
arises from placing the organ too much in 
loue channel. This is a feat wliich even London 
■ia unable to peifoi-m Suceeosfully at present. 
So you can try your lijek at remov'ing it 
from its foiidnm and Juggling It into r'eHEon- 
inble balance with the other channel, or play 
■safe with the uionoplion'e version, 
. . 'There ' i»< no -Jiacii cotf^lpt on the ^secon^ 
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.side, wlieie a more conventional liaciip .swhi^.s 
Into action and speukx the language taught 
by Basie. Guitarist ISrcrefi IJarlusiJale ia 
added, and Hall returns to piano behind 
Puck riaylon, Rudy Rnl hc^rford, iind jBuddy 
Tate. Not io forget the Icider's stop time 
chorus oil his onnti Come A *id Oft It, 

Budd Johrison: Blues A la Made 

Felsted SJA2007 

The last but not the least of (lie djvidemls 
from Stanley Dance's visit lo this i>ountry 
places Biidd ,Tohusou's name on ."i.n IjP hs 
leader for the first time. If tlic journey ^i.'i V' d 
no other purpose, the effort would be warib 
while. In some ways It the most attiiciive 
and unpretentious oi vlia lot. Dnnee evident fy 
.■»sl;ed the leaders (o brine; originals and play 
as they lilted. Six of hiH own themes, half 
of them blues, comprise Johnson's reply, 
wrapped in his extremely mellow tenor- sjix 
■WjM^toi.-. ... 

His Quihtet companion is C'liarlie S>lmvers, 
who celebrates a release from tniaiper di.^- 
play i)leces by the most reliixed playinj; he 
has done in so.iue time. Tromboni-st Vic Dick- 
cnsoit and Al Se«nt, baritone s»x. add tlKlr 
voices in I be septtt. Bert I^eyes' organ' 'Is- 
well handled in stereo, a.<: is pianist Ray 
Bryant's plunging left linnd niid Joe Riii- 
Jajnin'.s bass: ^Cotbing momenvims hap])ens, 
unless you so rate « rtrujp solo Froiu Jn Jotuw, 
but that apparently wan not the intpnliuii. 

Hank Jones: Porgy And B«sa 

CttiiHdl Stll7S 
Miles Davlki ^orby Artd fibs* 

,, .ColyTn{)i,i9 CSS085 
MundslI :low#:' Porgy " And' B^^ 

Camden CAS49Q 

Some day in the future Cier.^liwiii's (oik 
opera score will enter public domain, but it 
Is hard to belleje a larger flood of LP's will 
follow the event than that attendant on the 
film version. The innslc is treated to var.ving 
degrecji of luodornity in the three up for 
notice, svilh Hank Jones being generally nio.5t 
Interesting and cohesive. Al f'nlin sketches 
unusual settings for the (piartet, allowing 
brilliant iuteriility between tlie pianist and a 
inipporting ciist of Kenny BurreH, guitar, 
Milt Hinton. bas.s. and flnunmor Elvin Jones 
Id a number of pereussive ro]e,>t. Two ex- 
tracts not alsvaj-.-j cited are 7 Con't Sil r>iyicn, 
and / A 'ni'l Got A'o ^aiafi. The stereo snutid 
Is superb and will lU iiiiy living room. 

Jllfes Davis, again cmllaboratinc^ with ar- 
ranger Gil lix-an>i, nial;oi. each Interpretation 
a little gem. They are required reading for 
studeniii of tlie modern RChool, In the ab- 
sence of competing soloists, the eniphaiiLs on 
his horns. l)otl\ trumpet und llngelhorn, may 
be II tittle svearing to others. It leads to a 
saaiene.«.>; nor alleviated by a balance favoring 
Davis over the other eighteen orcbestro, laeai- 
hers. Try It ia easy .stage;— it will be well 
worth your time, iiarticularly for t/oac. 

Bonn and Here \Vomc tie Honr-ij M'xi. 

Jtundell Losve le.'^ds a septet, billed as .\11 
Stars, lo losv-prlced stereo. But the only 
point where economy enters into the pro- 
dnclion is the liniitiUi; of a second session of 
three nuinbci-s to a trio. With players the 
stature of Ben Webster, .Vrt I'Mrmer, and 
Tony Scott in the stuilio, l/)wc could t>» -a^. 
bit more retiring. Xltle-s not listed in il^;? 

Tt Talces A Lon^ PiiU To Qet Thtti. '- 

Bob Prmc&: Charlesfon 1970 

Womer Bros. W!51276 
Red Nichols: At Marlneland 

CapHol ST 1163 

Diehard.'! of Dixieland persuasion should 
be delighted with those two items, Tlie (list 
adds proof to Ihelr contention that good 
Dixieland requires a special talent and many 
young uiodcrnisis lack it or never have 
bofhci-ed to develop it. Bob Prince's idea Is 
to copfinst passages iirrnnged in tnoilern 
Style with choruses resurrected from the '20'.s. 
He puHs off many surpiises along the way, and 
the tentette manages to convey what is wi'it- 
ten with cousldecnblo apldiiib. But trumpeter 
Donald Uyi'd is quite lost iu the ad-Itb pos- 
ition*, where only .-Jjiai-t Hlntoji/ 
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Don BuKcffielrf, tubh, s^ni to know wlial 
is going on. Of the four new titles, onti (urns 
out to be Then I'll Be Happy. The moral Ss 
uot to attempt a spoof until certain It will 
turn out fetter tlian the original. .It takes 
[irucKce to be »s coruy .ns I'ce Wee Hunt. 

A live iierforniaMce finds Ked Xicliols having 
a ^vonrlex'fu] tijne in tJie J^ovpoise Rooni at 
Marineland, a Pnciiic resort more noted for 
l^lovi.sloii'fi "Sea Hunt" than jflnz. The Five 
Penr^ies are nnatiginenteft in rl\ls outing and 
revive Knlry of tlw OIndiolnrSy Caipl.nu in 
the Morning^ and Voneeomc Lovesick. The 
eornetisi is up to Ills old trlcti of followinf 
a mediocre chorus by one as good as the,\ 
come. If he only could be as cunsiatent us 
his clavinetlst. Bill Wood, or trombonist Pete 
Heilmann, the Nichols* Ktory might be differ- 
ent. His splendid tone is bene6te<I by the 
Ettcordlng. and Joe Hushton, jilaying bass 
ss,vOt>hone, l!Ooni!ls ss big. an M«t itt &ICL-eo. 

Jack Teaiga:d«n: Shoijes Of Night 

Capitol ST 1 143 

A woodwind choir 1h selected to surround 
the b!g, rouHdod tone of Jack Teagarden's 
trombone in stereo, ns lie creates a rtreatny 
mood. The tempos are geared to solo meanden 
ing, with ample lime for considered thouglits 
on Cahin in the Sky^ Auttunn Leaver, and 
Alone Toofther. Sid t'eller skelchcfl the baclc- 
grounds 111 lightly and' they can be convenl- 
enMy illsregnrded or not dependipg upon 
your tolei'ance for minor intrusions. Some- 
day Jess Stacy and Tciigaiden may be re- 
united on a similar date, but a visit is paid 
to sudi old friends ns Diane, Junk Man, and 
Street oj Tcai's, 

Ytna .Sumac: f 'u^^a d^i Ande 

^ Capilol ST1169 

Jo'iBasiiiSi' Argentine Tangos 

Audio FicTelity AFLP1869 

• The prIdE of the Incus, Yma Sumac, brings 
! Ivor four-octave range to sfeico iii a dozen 
-aulfienHe ifolb songs "of South iVmerica- Only 
ioue, VSi-'flln/) of the S«:m-, la smig without 
lyric.'; in her exotic vocalesei a -gre&lia' tJfi- : 



pbasiB being rtac^fl o"n','fliiS' Worics toW In 
micliaitti^i/ Lnki', Onr-Ryeil Itoostcr, and My 
Pigeon. As might be e.vpected, the mcflluiu 
maizes her v<ical lu'ojection appear more i^tuu- 
nlng than ever, althougb it is used less for 
elTect than on orher occa.<iion!(. The arrangie- 
iiieiit.i are by Moi.ses Vlvauco, who Itads the 
orchestra and manages to keep four elccti'ic 
guitars ami assorted, percussion under con- 
tiol. Among (lie several rhythius !s the 
Jjt-rtf.ao, <iaili>K fi'oiu l<joO I!. C. and soundiiig 
r'cm.ivhably hl.-c b<iog[e woogie, as- well as a 

.?o Uus'Ui ofro»*s a a alternate reading of 
Ui'.s hiKi t'.-mpo, one adapted to tlio I'arislan 
t;iiigo parlor.-) wliero its 20(h century revival 
began, Ceuiciefl aniong strings, his accordion 
puts moi-o bite tlinu usual into such danceable 
ireijjs as A ile«ia 7ji(i, Jalousie, and Kl 
Clioclo. 

The Cobcilleros: Viva! 

Hifireeord iR816 

Since the success of "T Town," their first 
album from aci'os^i the border. The Caballcros 
have moved on to the Desert Inn in Ijas 
Vegas. Tlielr forte conlinucis to be Mexican 
folk music ami ballads, excellently played in 
airangcnienls by JUiben Gueveva. guitarist 
ar\d. leader of the quartet. On one side are 
guitar and the full, rich sound of marimbas, 
b.ilnnced on the other by piano aud accordion. 
I'ercusslons are heard in the middle and close- 
uiildng adjnstii the stei-eo spread to the xixe 
of a comfortable living room. The same effect, 
without as imicli depth. Is to be found on the 
tiue inoiiophoiitc \*evsioD. 

Al Metgdrdi Chfcdgo Staelium Orgiiri^ 
Yo(. :2 Audio Fidelity AfSt>5867 

tyon Sak*/: SophistJeoted Pipes- 

Kesumtng his concert at (he flileago .Sta- 
dium org.-in. Al Melgaril dlsclojvn n second 
i|uota of upiendorous effects aud a isweepliig 
ins'ght into. ttB-: t«!jqienawJ» 4?0wet*- None of 
the reverberatifin flme la Kdlpped oH -the cud- 
:;Stilj rt£ any of a <}oy.cii numbeMi and Its (!c:ntn. 



especially hi stereo. Is illustrativ.e of the pain^; 
uilien hy the eiiglneeis. The program is liglii 
but varied. Indulging iu such cJiprices as 
l.andoiidemj Air, Mexican Dance, Sugar Blue/, 
uiid Hatusl-a i'olta. (See Cauby's comments, 
]Kige a-i.) 

JioT) Tiaker's Ihstniment, the Robert Morton 
organ housed in the I.orln Whitney sltudlos 
at Klondale. Califol-uia, is hardly as muni- 
moth, boasting 2,000 pipes as compiire<l to 
a total of -10,000. ft proves to be capaciou-'' 
on(uigh. however, for Kichard liodgers' 
t;laiig7Ltr.i- on Tenth .iBeHiic, with Hs fdll-basi> 
IMiraiiiiraae of Three Blind Mice. The r<f- 
maiuder of h s repertoire is eipmlly as chal- 
leiiging, and Includes Alfred Newman's Htrect 
(Scene, I'ark Avmie- Fantany, and ilanliattitA 
Serenaae. Bqtil illbum.^ offer cpnti'astlitjf 
vflliyes, atid are iirllflautly achieved in stertjo, 

". " -:5f, 

MONOPHONiC 

Negro -Fotk Sangs And Tunes 

Folkwoys f^gl*. 
Joili White; Chain Gang Songs, SplffiTOH^" 
and Blues Eiektro 15B 

Rnzabeth Cottoti. a 3i>-ye.-ir-old house- 
keeper for the Seeger family, harks back to 
Iho tunes and country rhytlim.-i of ]t child- 
hood spent in the vicinity of Chapel mil, 
N'ortli Carolina. Encouraged by her employers, 
she remembers the sph-il and context of mnst. 
although the word* pf some still escape h^.'r. 
15i)t not those to l^reight Train, a song slKs 
calls her own, having passed It on to P«£^ 
Seegar, wlience it went to Nancy Whiskey ami 
the hit parade. Much of (he rutcrcst lies in 
her gnitar and banjo picking, however, and 
Milic Seeger describes her methods In ih*' 
jiolCM. The recorfliog balance also fa\'Oii; the 
■ lUKtrtiments over her sweet but faint voice. 
Students lit both can learn a great deal froui 
lVi!»o(t Kag, «nd her Vastopol and Spanish 
Flang-dang tunings. Vm the blues enthusiast 
there are Go\t\o Haieu, tlie JZoa.tf^ and ./ Doa't 
)tooe TCoBojj/. .t-. 

JosSi U'hiW". ttji man who flitst ma^B Sn^ 
jMtBtidl piilAiahH to asRiiyv .tlAlias bla just 




DIMENSIONS; 

(8" system without base): 
131^^' high, 183^" wide, 
13%" deep. 

STYLES AVAIUBLE: 

- Three tncitchmg decors r 1 1 

tbnftnspordry, 1 

irtidiijariql, provirlciaU ; 

FiNlSHiES AVAILABLE: 
Mahogany, v«alnut,,Qak. V 
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fluo on iJiG liner cf liis collection. <;iJitin^;, 
"I've tried fn uinkc the songs clear; niul T 
feel if J and homig otlicr lifidn't <1one thai 
ami helped [leoplc tnjdcr.stand wlint the stones 
Siiy, we wouldn't Jiavc RS mud) interest in 
folk inuisic afi wo to now. Another thing I 
bavo tried to fIiow is that folk song?? arc 
con versa t)ons. You don't have to .'ihout. Sure 
they did In the open in the Sooth ; but now 
ynu can get into the iutinniey of what This 
music says. 1( ouRht to be fis if I were just 
talkiTig to you." 

The last renin vk a f.nir e^itimate of bodi 
bis lityle and the j^rrangomenls: lie providew 
for the voices of his four male accompanists. 
Re veassomblc; many ebain gang trongs from 
niornnry, capturing the suiolderfng fury and 
tenKioii of Cryimj ^\'hof Cryhio You, TrouWc, 
and Gon\tj Uomc, Bojjs. Hia dnughtor, Beverly, 
Joins in on a lovely Mary IJad a Uahy, before 
entering into the elieerful abandon of Every 
Thne I Feel the Spirit. 

George Lewis Of New Orleans 

Riverside RLP1 2-283 
Chrk Ba/ber: Petife Fleur ILP1001 

Rndi TMesh, in bis boulv '"flhining Ti'arnpeti:," 
chronicle,^ the revi^il of caily Saw Oilonna 
jazz aod bis visit to the eity to record George 
IjOwIk in 19'IG. An essential study, it i^ rccoiu- 
montled aa a siipplcinent to this reissue of 
item3 first released on Ijis Circle label. It 
explains why the sound suffers from the use 
of portable e(]uipmeiit, although the remaster- 
ing improves on the originals, i^iv marehinK 
numbers by the Original Zenith Urass Tiand 
lire still unsurpns.sed ns ro]iresentations of 
the real thing, and there i.s no .substitute 
totlay for the drumming of I'ahy Dndds. Hoth 
he nnd Lewis also are in the group whu.-h 
accompnnies Si.'^ter l^erenicc Phi Hips, au 
Authentic singer of older .Tuhilee hymns, and 
T I A r 0 Id I-.e w is op 1 1 le ac cond side. 

A now edition of lilesh's volume would re- 
<|Uire ft sect ton on the traditionalist move- 
ment Sn England, \vliere the response to Lewis 
conUnues to bo great. It culminated a decide 
later in the Chris 7'nrber band, whose clari- 
netist, Monty i^uDshinc, bases his limpid style 



directly on I-cwi^. The popular appeal of the 
title tune brought ihu band and tliJB J95G 
recording to this count ty in the .Spring, Sun- 
shine seems well on the w.iy to adding Lewis' 
rreative strength to his litpiid tone. On Willi 
Cat lihiCJi. his banjolKt is Loiiuie Doncgan, 
.■mother who collected the hit parndc gcldt not 
likely to be paid Lewis In his lifetime. The 
liner notes cleverly skirt any mention of his 
nnme, but the .<;ound has the reKonanco oi a 
larj:e hall. 



Red Garland: All Kinds Of Weather 

PresHge 7148 
Fafs Waller: One Never Knows, Do One? 

RCA Victor LPM1503 

W'hfn j:i7,y. historians riacc trends in piano 
styles. Iht' section usually allotted to the 
ITarlem stride school ends with the ci:ation 
of Vats Waller as its crowning representative. 
His debt to .Tames P. Johnson and othi.'rs iw 
pointed out. and then the chapter and an era 
are brought to a cloiie. liarely does his rauic 
reappE>ar as having inttaericcd yonnger pinnlsts 
and. unhappily, none of them has Miecess- 
fully incorpoiated all his many attributes, 
Of late, his exuberance and ready wit have 
rropped up in perfornianecs of lied Garland, 
n<»(Ably on Jlillu Hot/, with ^lile<i Davis and 
111 his own albums, The mo.st recent is full 
of yet anotluir element. In the notcj^ nc- 
Cdinpaoytnii; .sixteen reissues fioni li(s fathci ;s 
legacy, it i*; exprG,<;scd by Maurice \Valler. 
who remembrMK ^titling "listening to Inn: play 
at home until four in the morning, somclirHOK. 
That's w}i(>n he wasn't entertaining, junt 
plnytng. I'-inui these evenings T know \v)iat 
be was iryin;; In way." 

Thut thii^ side nf Iiis art was too j^oldom 
d i sf 1 1 aye d in public or oi i re cot d s is often 
lamented by ([dlcctois of jazy, piano. Garland 
gives a good idea of what a few of these 
moments might be like if Waller were alive 
today and improvising on such old favorites 
an Rain, i^ummertiwe. and Sftormtj Wcnthrr. 
While it is true that Tanl Cliambers, bass, 
find Art Taylor, drums, take niuch of fhn 
burden off the left hand, he is one of the 



fen' still capable of u^^ing it with dynamic 
efTeet. Always melodic, hu al>;o hat^ a ta^te 
for the neglected ballad, including an apr and 
seasonal l^pnm/ Will llr. A Liiile Late This' 
Vruj . 

Hewidef; ripping into |io;> tnnes with chaiac- 
rcrlsfic vigor, Wnller shows what a left hand 
once mfant in solos on Crayf/.a On My M\ui}j 
and Cfi*'oVi)}ti .Shnni. A] Ca.>^ey, rJene Si^dric, 
lleiinan An trey, and Hany Oial are numbcied 
iMnOTT;^ bi^; comjuinionx and the Sfiiiiid in nicely 
refu rbishod. 



Horace Silver: Finger Poppin' 

BFu3 Note 4008 

The title tnne is lloriico Silver'.^ current 
display piece and it is jast as well lo have 
it preserved in this remrdiuiL; as the? fast- 
moving intricacies can scarcely bo ahsoibcd 
in a chih performance. The pian'st's sluwer 
compositions are equally memor.ible. especi- 
ally a Hmoky blues, Cfnix'. On Home, and a 
moody ballad. Yoix Ilnypcncd My U'a.v. wh it'll 
calls out for a set of lyrLcrf. They are playo<l 
by hii i>reseut (]uliuet. now tnuring Vrance, 
with new n^embors Blue Mitchell, trumpet, 
and Junior Cook, louor sax. 

A reminder that too long .ap interval has 
passed since Silver's last solo album in con- 
tained in iiiweet i5tuj/, a trio number witli 
bassist Gene Taylor and drummer Louis 
nayes. Strongly lyrical, ir expo.<;es another 
asjiect of his talent in tlie be«t niomenrs o( 
ihe set. His other originals are a medium 
blues, a .<;aniba, and a fast jump tune to end 
it all. 



Sonny fioltins: Newk's Time 

Blue Note 4001 

Harry Edison: Sweetings 

Roufetta R52023 

JuKt what is meant by ihe personality of a 
ja/zman, as opjjosed to the jazz personality, 
can be deduced from a study of Sonny Uollins 
and Harry Kdison. Although they go sepanito 
ways to achieve their ends, each makes his 



IN ACOUSTICAL DESIGN 
BY STROMBERG-CARLSON 



Announcing ... a revolution in speaker 
system design! 

.The world-famous Acoustical Labyrinth*' 
— lorig acclaimed for its peerless perform- 
ance^ — is now ovailable in small, compact 
systems! You get the cleanest, identifiable 
bass response- — in she/f-s/ze systems, for 
8", 1 2", 1 5" speakers. 

Identificotion of sound in all frequencies 
is directly related to transient response. 
NOW STROMBERG-CARLSON HAS BRO- 
KEN THROUGH transient response limita- 
tions at low frequencies. How? WITH OUR 
ACOUSTICAL LABYRINTH* QUARTER- 
WAVELENGTH DUCT. The result: new 



and obvious superiority of response! 

The phenomenol performance of these 
new Stromberg-Carlson speaker systems 
is matched by their versatility. They are 
available with or without base. You mount 
them on shelf or table ... on end or on 
the side— IN ANY WAY AND IN ANY 
LOCATION YOU CHOOSE! 

The new systems ore available as (1) 
complete, factory-wired systems with 
speakers mounted; (2) as assembled laby- 
rinths,- (3) as unassembled labyrinth kits. 

Ask your dealer for a demonstration 
now. He's In the Yellow Pages under "High 
Fidelity." 



"There is nothing finer ifian a Stromberg-Carlson" 



STROMBERG-CARLSON 

A DIVJSJON OF GENERAL DYNAMICS CORPORATION 

i-iiSC N, GOODMAN STREET • ROCHESTER 3, N. Y. 
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Place these systems 
in any location you 
choose, in any way 
you like: 
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SAVE 

25% 

Thii is our 

CROUP SUBSCRIPTION PLAN 

Now you, your friends and co-workers 
can save $1.00 on each subscription 
to AUDIO, (f you send 6 or more sub- 
scriptions for the U.S., Possessions and 
Canada, they will cost each subscriber 
$3.00 each, V* less than the regular 
one year sutscription price. Prasent 
subtcripHons may be renewed or ex- 
tended as part of a group. Retnittance 
to accompany orders. 

AUDIO is still the only publication 
devoted entirely to 

• Audio 

• Broadcasting equipment 

• Acoustics 

• Home Music systems 

• Recording 

• PA systeffls 

• Record Revues 

(Pisate print) 
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U. S.. Posxasslans, and Canada only 

RADIO MAGAZINES, INC 

p. 0. Box £29, Mneola, N. Y. 
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point through i)«retiaBlvene88 of atyle end 
ideas rather than tsdlTldnal damlnance. A 
)eadji>g tlgare on tenor sax, Botllns still layv 
the creative process bare Lo every performance, 
inviting the listener to participate in his 
musical progress. This can be B challenge, as 
in Kenny Dorbam's Asiatic Xaea^ or l^id to 
the pnrc delight of Wontsly Fouj and Wonder- 
Jut! Wonderjul! A high point is Surrey With 
The Fringe On Top, where his only partner 
Is PhiUy Joe Jones. He returns the compli- 
ment by dedicating a bVnes to tfae drummer, 
on which be la abetted by pianist Wynton 
Kelly and baasUt Doug Watklns In eftectiye 
solos. 

Harry "Sweets" Edison left Count Basle 
wheo the ranks dispersed in 1960, eventually 
finding lucrative employment In Los Aigeles 
studios, where the muted tones of his trumpet 
backed countless vocalists. An urge to open 
up his horn and appear on his own, last fall, 
led him to leave U>ese comfortable surround- 
ings betilnd. With Jimmy Forrest, tenor sax, 
and a varied rhythm section, be again brings 
his intimate style to full flower on seven tune- 
ful standards, and four originals. One evolves 
his nickname into the album title, and an- 
other, Otnterpieee, performs a similar func- 
tion for WiU^ Weep For Me. 

Chico Hamilton: Ellington Suite 

World Pacific WPVSSa 

First lei It be said that this Is the original 
CbJc<> Hflmjlton group, with Paul Hbrn- added . 
on flute and alto sax,, engaged : tn a project 
wblch drew its attentl6n baok. wheii tiie 
(}ulntet waa formed In 1955. Blllngtpn com- 
positions Sgnred iti the drummer's programs 
from tbe beginning, and now eleven of the 
most melodic are given an orderly arrange- 
ment by basstat Carson Smith. They derive 
from what many consider to be bis best 
period, a point midway in his career which 
saw the development of Take The A Train, 
Perdldo, In A Uellototie, Aeure, and In A 
Sentimental Hood. At least. It is the beat 
period to explore In a time when even tbe 
composer's present organisation is unable to 
recapture the Intensity of his earlier works. 

Buddy Collette, limiting himself to tenor 
and alto sax, shows his close affinity to Elling- 
ton and proves again that be would make a 
valuable adjunct to the band. Jim Hall's solo 
guitar passages bold much Interest, while the 
soond is enriched by the full cello tone of 
Fred Katz. Smith connects each piece and the 
performance Is uninterrupted. The best from 
(be Quintet In ages, it will probably remain 
so, unless Hamilton holds another reuolon and 
returns to Ellington, this tlqie with Collette 
also playing clarinet 

Andr^ Previn Plays Soneal By . Vernon. 
Duke Contemporary C35S8 

Proddio Gambrelli .'PJcrno.' . ' . 

World Pacifle WPMS6 

Both albums are ' noteworthy for pianists 
who, rathe; than take liberties with tried 
and familiar tunes, find fresh conceptions to 
renew them. Some are wholly transformed 
In the process, a treatment heartily approved 
by Vernon Duke, who admits to one super- 
visory suggestion in his liner notes — an ad- 
monition that Andr^ Previn "go berserk" on 
April in Pari). The composer also applauds 
the inclusion of the verse, along with the 
neglected Agee Ago, and Rotiv^ Aiovt. When- 
ever you hear one of tbe ten songs Id the 
set after this, you are Ukely to find yourself 
returning to Previn for further eluddatlon. 
It should be stressed that the piano is solo, a 
distinction necessary when trio and quartet 
efforts are failing Into tbe category. It is 
Prevln's first such venture, and he does have 
a lefc hand. 

Freddie Gambrell, borne up by tbe plaudits 
for bts first appearance, is not quite as 
startling In his second. The blues are left 
behind for a program desired to please the 
managers of plash bistros where he might lUce 
to play. If that goal la reached, this I/P will 
be a bargain compared to tbe tab, and there 
Is much to enjoy In Anything Ooee, Without 
A Song, and lt\dian Love Call. His three 
originals, along tbe same vein, offer a waltz, 
moonlight rambllngs on Opus 116, and a 
cute WAo Youf Tbe piano dynamics and Ben 
Tucker's bass viol are handsomely recorded. 



Basle Reunion Prestige 7147 

Count Baste & Joe Williams; Memories 
Ad-Lib Roulette R5202I 

After bringing Shad Collins back to the 
studios foe one pleasing tribute to Basle, 
Prestige becomes more ambitious on an en- 
core, adding a second trumpet in Buck Clay- 
ton Jack Waahlngton's baritone sax. Imported 
from Oklahoma, Joins the tenor sax of Paul 
Qulnlchette, and Eddie Jones replaces the 
late Walter Page on bass. Some of the sharp 
Impact of the first session is lost In the proc- 
ess, but the octet is better equipped to 
handle John'e Idea, and Roaeland Shiigte. The 
trumpet duo carries away the honors, genej^ 
ating sparkling choruses on Buster Smith's 
Blaee J Like To Bear, and Clayton's Love 
Jumped Out. Congratulations are in order on 
a fresh combitiatlon of present and former 
Basle peraonnel and It Is hoped this series 
will continue to explore numerous other pos- 
slhUltles. 

Basle opens one avenue by staging a re- 
union of his own — one Informal enough to 
extract rare guttar Interludes from Freddie 
Green. Alumnus Harry Edison is welcomed 
back to the East Coast, and his trumpet 
obbllgatos soar gracefully behind the vocal 
line. The doien songs are memorable hits of 
another day, polished to a rich lustre In Joe 
WUUams' best ballad Style, and include AU 
Of He, Call He Darling, and Scmetinies I'm 
Uappy. Lonceford graduates George Duvlvler, 
baas, and Jlmmfe Crawford, drums, complete 
the party. But Jazz fans will return to It 
time and again for those few choruses from 
Ore«n, who enhances both discs. 



Ed McCurdy: When Dalliance Was In 
Flower, Vol. 3 Elekfra 140 

A Night At The Ash Orove 

World Pacific WPl 254 

The fifteen assaults upon n maiden's virtue 
encased here reveal that Ed McCurdy merely 
scratched the surface of his subject in the 
two preceding volnmes. He delves a little 
deeper this time into the morfis ' of a bygone 
age, OS a perusal of the enclosed text wlU 
show, and comes up with some of his most 
effective work In tbe series. He accompanies 
his lusty baritone voice on guitar, with Brlk 
DarllOK adding the support of either gnltac 
or banjo. The more serious student might note 
Hint a symbolic reference to nails In Old 
Bras» Ta Uend, a Tinker's tide, turns up n 
few centuries later in Cripple Clarence Lof- 
ton's You'tie JDoBg Tore Your riau Hoiiee 
Dttion. 

As an antidote to this revelry there Is 
.Barbara Dflne's doleful Imprecation Au>oy! 
Away I WUh Bum, Bi) Oiitn I Complete with 
.'SolvalloD. Army bass dram, It tntrodneee a 
typical evening of coffee house music In Lob 
Angeles. Other folk singers on the program 
at the Ash Grove axe Holf Cahn, Lynn Gold, 
and the team of Bud Dashlell and Travis 
Edmonson. Heard as accompanists are Carl 
Granlch. Sol Gold, and Carl Sandbag. They 
engage In a lively summary of all the unex- 
pected things likely to happen In the vicinity 
of an espresso machine- 



Italy: Its Sounds And People 

Capitol Tl 01 86 

The tolling In Vatican City of the great 
bell of St Peter's Basilica begins the first 
tour In sounds of Italy to be recorded. It 
extends from the Swiss border, where a 
Lombardy choir sings an Alpine folk song, to 
Naples In the South for a view of the harbor. 
There Is a choice of a Veepn or Fiat to escape 
the Rome traffic and travel out the Via Appla 
Antica, past roistering flocks of swallows, to 
hear the nightingales. The Milan subway 
leads to Corpus Domini ceremonies at the 
Cathedral In which Columbus once wor- 
shiped. Abbroizo shepherds dance to a lively 
mazurka and Sicilians engage In a tarantella. 
Also the usual airport, railroad terminal and 
more bells, from St. .Tohn Loteran, St. Paul 
Outside The Walls and St. Mary Major. Pro- 
duced by Dave Dexter tn collaboration with 
Roger Dfgoy of La Voce del Padrone, it Is 
narrated l>y Annabeiia Carta. 
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The Copy-CatsAre Imitating Our Enclosure, Our Price, Our Advertising, BUT... 

ONE TWEETER ALONE 



Delivers the incredibly brilliant sound 



the hi-fi reviewers are raving about... 

ElEGTROSTAT-3 



NOW IN STOCK FOR 
IMMEDIATE DELIVERY ! 




A whole nation of hi-fi lovers has never waited 
so long, so patiently, to hear this great news. 
Since November 1958, we Uave been oversold 
by the thousands, conclusive proof of the 
superiority of the EIectrostat-3 regardless of 
price. Now ... no more waiting ! ! Our produc- 
tion has expanded greatly, consistent with our 
rigid standards of quality and craftsmanship. 
Effective today your mail or phone order will 
be shipped the same day received! 



CAUTION! WATCH DOT FOR IMITATIONS! 

Don't be confused by the advertising (they 
should blush!) of unauthorized and inferior 
imitations trading upon their external likeness. 
Only the Realistic Electrostat-3 can give you 
what you pay for — the thrilling sound that 
has captured the hi-fi headlines for the past 
seven months and enraptured the whole audio 
world! Neither Radio Shack or The Factory has 
authorized any other company to make, sell 
or deliver the one, the only, the original 
E(ectrostat-3 . . . which bears this mark . , . 




REAllSTIG 




Completely Factory Assembled 
In Mahofany Enclosure 
UWx5W'x4Vi" 



THE OMLY TWEETER ACCLAIMED BY THE Hl-f/ 
TEST LABORATORIES, Electrostat-3 adds a smooth 
and silky resporse from 5,000 cycles to 25,000 
cycles — beyond the range of human hearing. 
Wide (120°) dispersion angle carries its match- 
less sound to all comers of the room. 

ELECTROSTAT-3 CROSSOVER NETWORK 

8-ohm, with attenuator. Completely wired. 
Order No. 91L534 6.95 

I 

RADIO SHACK CORPORATION. Deph. 6 H 
' 730 Commanweotlh Avd., fiofton 17, Max». 
I Pleoce J.nd n\Q: 



Quan. REALISTIC 



Sh. Wl. 



ELECTROSTAT-3 



7 lbs. 



8.0hm wired X-o>ier 2 lbs. 91L534 



Order No. Sale 
360X01 7Y $27.50 ] 



6.95 



16-Ohm X-ouer Kit 2 lbs. 91LS05 



4.95 



□ Cheik 
Nome.^ 



L J Manay Order 



□ C.O.O. 



j| C\ty_ 
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167 Washington St.. Boston S, Mass. 

730 Commonwealth Ave.. Bo&ton 17^ Mass. 

230-240 Crown St. New Haven 10, Conrh; 
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GRADO 



. . . fakes pride in announcing 
a nev/ Cusfom Series Stereo 
Cartridge. The Grado "Cus- 
tom" was designed for the 
selective audiophile who de- 
sires excellent reproduction 
at a moderate cost. With its 
excellent tracking ability and 
extremely low distortion, the 
new Custom Stereo Cartridge 
becomes a perfect compan- 
ion to the widely acclaimed 
Grodo "Master" Stereo Car- 
tridge. Because of small mov- 
ing masses ond low trocking 
forces, stylus w£ar is virtually 
nonexistent. Grodo Labora- 
tories now guarantees all of 
the stereo diamond stylii for 
a period of 5 years from date 
of manufacture. 

A greatly improved Grado 
Tone Arm is now available. It 
is dynamically balanced and 
features a new micrometer 
tracking force adjustment. 
Stylus force accuracy of 
tenths of grams may now be 
achieved with complete sim- 
plicity. Also new is a stainless 
steel arm rest lock. All present 
Grado Tone Arms can be 
modified. 



Mosier Stereo Cartridge . . . S49.50 
Cuilcm Slerco Cartridge . . $32.50 
Micrometer Stereo Tone Arm $29.95 



for (urther details v/rile lo: 

GRADO LABORATORIES, INC. 

J6U 7th A /enue Brock lyn 20. New York 
Export irmontrio;, 25 V/arrcn St.. N.Y. C. 




Audio in the Theatre 

HAROLD LAWRENCE- 



Cnsimncr : M;iy 1 Imvc ihnt it'ou iilhiiiii 
of ^a^illou nnisu: you've ^ot isi your win- 
dow? 

SaUanmi : Would you like tlie "(iiquo" 
or thi ''st.i-"ret!" version? 

Cv:s!.omi,r (after some ilcIii,ieralioii) : I')) 
tnkc- tlie riionojslHiiiu-, Al-t<'r i»lt, l\b\v s<<;rCQ 
(■ail <;iiimOH 

The enstoimir in tliis ti'iio eouverai; tiou 
inijflit .^eein a bit intiulrormo;} in our niii^io- 
■enliifliteiieH l>tjt don't judjjc liiiu toa 

jicvortly. Hi: timy li;ivo little more Siuiii a 
hazy irli;;i .ts (o wli:ii, ctiustilu'c-i an atltlioii- 
t.ie aU'tOO rcforiliuf,', l)ut Ijc: seeni^ roughly 
awaro of basic rlilYerenccs between moiio- 
jdiOMic ;Mid .sterei>i>lioiiiL- sound. Ami, .is; any 
I'COOi'd s;iles]u;ni will tell you^ t^it siiV'Cragc 
TiH'Ord Ijiiyi^T thinks of the stereo dise, as 
liiiving sii.idt' [Jlisolettf the ''l)i-(i" rerovd. 

Dediciiteti iiudiu ei)tt>usi;ist.'5 winee at 
these iiciw fdiililifir miifiifestatioms of tbc 
jirpvnilirig ijjiioriD'it'e over the meiiiiiiig <jf 
stereo /iiul sound repjodiu-lioii jyenemUy. 
Lack oi: .luiovvled«;o on the pfirt of the 
generj!! pnblie can lie exeuised. 'IMiere is iio 
oxoust!, howsvur, for tlie (Jajliirfc hf ihosm 
pc-o(jlfi oiigagtil ill tlio Imst'rtiJss (if oat&r- 
tainiiient to ttike fiiil ath-anbige of tlia 
ciionn'uis strides which tbe jiinnufjifttiirers 
of audio CfjuiiJiwent aifl the .scujutl engi- 
neers liivve irt.-Klc over the yefirs lowar<\ 
InUter :iud ti'iiei" SLiiiud reju'Oduk-in^ tceh- 

I.t.n\-e yuli i'!\-er iwtieed the reaeticm of a 
uiovio fiudieiiee to ft film that i.s |>i:orly 
(oeused ? Before the operator hsH Itad a 
^hnueu to grn)j the focuisiiig ImioIi^ (oat- 
stamjiiut;, whistles. crif*alls, and raucous 
shouts (ill tb<^ thefitre. liiit oftV<r this fsiiiic 
audif'TK-e ^.llhjJidTl^r ;ul<lio dijitortitiTj IJUrl it 
will Kit liai'lt, thoi'oijghlv relaixe.i!, e<">ii- 
tetilediy riuinehing <diOi-ol:lte-<-over<id fica- 
liut-s. 

Where it c.OFieerds audio in jniV>lir j^ilaees, 
the geueriil jnddie i.< strangcdy oliiivious 
to t.he nukst dji<;rjiiit alvuses. 

Speech Reinforcement 

Soioe -six year.* ago, (Ijb ili)iuii«tive 
Frtineh fxiijular .linger. Edith f'iwf, mjide 
li'er C.'iruerrle Mall dcliiit. Tho.se who were 
not faiuiliar with her csrew in tht Fsvrisian 
"juusie-linlls" thought that she hail umde 
a serious mistake in hiring aueh l^^ir^ 
hiiil for her oiio-in;m show. How emfkl ahe 
hold audieilf'f'.s attention for mi Cntjre 
eveniii^*; siihI wOulihi't Iter wnrw I'liid vi- 
brant yiorsotiaiity be di.ssipatc-rt in CJiir- 
Jiegie H.ill's vnai occana of Sfiiieei' The 
critics proved wrong on "liotll eonilt.'s.. .La 
Mi'ine TUtf .ainwarod on stage wearing li6i' 
simple black dress. With hov hair ecnnbed 
iii uo special inauuev, she lookerl the anli- 
thesis of the ''{rlainoiir •jirl." lint she 



* IV. Siiilh St., ^-ell: York J 1 , N. Y. 



needed no accessories to i:Oui[UCr hot 
pul.dic ; even befoi'C slie Uftfjoii her iirsl 
number, she had ejich ]H3rs<3m in the ha^l 
sitting Oij the edge of Ids seat, thoroughly 
ciiplivntod l.iy Piaf'S -wondcrfiLHy expres- 
sh'e fti'Tttnres. 

Por this l).stencr, lio\>Tver, th<; sptU wa.* 
broken oiice the coiiccrt bej^an. Piaf, it 
seGin.'j, t)ioiigh( it necesBi/ry to ■eiiijiltty 
miero^ihonr; thrOugheut the progr;iiiij thongl* 
there was iio necrl for i>lectro]ii('. amplifica- 
tion, Tlie orchestra was placed di.screetly 
behind i\ curlain i.(t\varc the rear of th^^ 
sl;igc; but even if it were right out thc-rs 
alongside her, Pisif wondd tiever iiave hceiH 
in veal trouble. In mix contest IrotAN'eeen 
the chn)ili:iii-i; and n liasid, the fenuer's 
iinpr(?ssi\-e lung power wuiikt easily havv 
euabh'd In^r to soar above tlte eiinipetitiov]. 
Apart from the fact Ih.'-.t niicrophOnii 
ceuld hnvo been dispensed with, Piaf, un- 
like .stick skilled ini<'roplt(.sne niaiiipolatcirs 
as Jean Sablon, inisnsed the in.strumciit. 
In fact, she did (■'ve.rythi);g but bitt it; her 
'■p's" f'xploded like minor eliarges of TNT, 
her resen>blcd an overworked boiler, 

and her high nciim shattered like the 
cymbnl cl.'ishcs of the Coldstream Guards. 
The result wa,s a sonic nightmare create<J 
by the artist'^ unpvof essi<>nal use iit th^- 
microphone nnc\ the poor (pialii.y Uun 
plftyhack system in the hall. This inifortn- 
MtO pattorn of iUidio distress is a familiar 
part of the night cbili atnl theatrical -vvOTld. 

One of ll'ie move distiivldng aspects of 
the contemporary iegitiniaie (heat re is the 
use of tape and disc recording for back- 
groutid and incidental iiiusir. Off-R roadway 
producers trei.piently utilize classical rec- 
ords, siddou! with any marked snc<'ess. Por 
Oxanxjde. iLCSpiglii's higtily eVoc.'\tive "Pines 
Near A ('.at.acoinh'' from Z'lWf.t of lli>mt. 
prece<!ed .Act 11. of 'J'lir Vhiyhny of the: 
\Fei!l-':r)i If'nrlii at tli.e Cherry I.ane Tirua- 
tre's revi\';i! (»f ^eau O'Ca.sey's pl.'iy a few 
years agt>. The choice of J?es|)ighi's score 
eonld liiDt have been more ina])i)ropriate to 
the Irish subject. To malce mnttcrs worse, 
tile pliiybnek equipmsrif. was of shockingly 
poor (jiifllity; the record itself sounded as 
if it had been borrowed from a circulating 
disc Hlirfiry ; and the system was being 
[)laye<l at an nh.ni>rin<illy high level for a 
fchoatro \vh(i»* aefitijig cafwicity is .ly^proxi- 
rn«tf.l.y 

On-llriiadway productions have (.heir 
audio problems, too, despite higher budgets. 
When Pdul Bowles compo.sed evocative 
incident;)] music for Teiine.ssee Williams' 
Sirefl 7>ii'(? Of Youtli, the entire seore vas 
recorded in advance of the play's opening 
to bo jdayc^d hack in recorded form during 
the ran of the production. Rowles' inten- 
tion was to cenvey the special haunting 
"nuLsie" of :i laxv Gulf town, lie would 
have snccCedtd brilli.'xntlv were it not for 
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the fact that aa inferior playback aystom 
and an unreaaonable choice of playbock 
level combined to tranaform the Bubtlo 
effects he aimed for into loud and vulgar 
sounds. 

Last month, the Bolshoi Theatre Ballet 
Company concluded its triumphant New 
York visit. One of the highlights of its 
run was Prokofiev's Borneo and Juliet. The 
crush for tickets was overwhelming, and 
several hundred thousand requests for seats 
were actually turned down. One of New 
York's art movie houses jumped on the 
Bolshoi bandwagon by presenting a filmed 
version of Prokoflefs ballet -with the same 
company. The aooud track was totally un- 
worthy of the film's visual attributes, 
which were truly impressive. 

"Art" fUm Sound 

It is a sad commentary on the "art" film 
to note that the sound engineering lavished 
on a "Western" is usually superior to 
nearly aU "cultural" cinematic efforts, a 
notable exception being Walt Disney's 
Fantasia. Perhaps the public that attends 
art movies and the legitimate theatre (as 
well as opera, ballet, and symphony con- 
certs) is, on the whole, indifferent to good 
sound reproduction. How else can one ac- 
count for its permissive attitude towards 
inferior recording and playback techniques! 
The answer may be found in the history of 
recording. In the 80-odd years since Bdison 
devised his tin-foil phonograph, listeners 
have been content to accept unreasoiiable 
facsimiles of "live" performances. To make 
up for sonio deficiencies, the mind "equal- 
ized" the recorded performance. This form 
of equalization is undoubtedly stiU being 
brooght tb bear, unconsciously of course, 
in the above-mentioned cases, as weU as in 
countless other similar situations. The fact 
that the public makes this mental adjust- 
ment to mediocre sound indicates that it 
does not expect good sound — that ia, the 
standard of quality of which today's bur- 
geoning audio worhl is fully capable of 
producing. If it expected it, it would cer- 
tainly demand it 



RECORDS 

(from page 69) 

that bad America dancing aU over the place 
to the big-band swing sound. But there's more 
than a recreation here, for the style is still 
second natnre to these players. It's not too 
late to recreate. 

I didn't dance then and wouW have tbought 
I had never absorbed this kind ot music at 
aD. I was really a bit startled, then, to tnd 
how famlllaj it sounded — and how much a 
thing of the pasL It's a plain fact that Jazz 
and pops together have already left this 
awing phase far behind (even though It can 
easily be brought back on special occasions) 
and the stut!! we hear today is seldom any- 
thing like it. Interestingly dated. 

Stereo is good for big-band sound ; It's tops 
foe historical realism, bringing ont here the 
very sound of a huge dance hall In vivid 
terms. The band is right in that hall, spread 
out from side to side bnt off from the mikes 
and, ever so clearly, up on that fancy stage 
in fFont of the big floor. Yep, the locale la 
beautifully suggested — and isn't the locale 
as Important as the swlog stuIT itself? One 
couldn't exist without the other. .Good Job. 
Etforest. JE 
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Concerning Electrostatics • • • 

Among the many high frequency speakers available today, we be- 
lieve the electrostatic merits special consideration for the serious 
listener. This ia not to imply that all electrostatics automatically 
guarantee superior reproduction. When properly designed and 
carefully manufactured, however, the push-pull electrostatic will 
outperform all other types of tweeters in terms of low distortion, 
excellent transient response, and wide range — qualities most im- 
portant to serious listeners. 

As a guide for. prospective purchasers, the manufacturer of the 
JansZen has compiled the following most commonly-asked ques- 
tions about electrostatics: 



Q, What are the basic differences be- 
tween electrostaiicB now on the 
market? 

A. Electrostatic apealcers all utilize the 
electrostatic principle, but there the 
similarity ends. Three commonly -used 
electrostatic designs are shown below. 
After long and continuing tests of all 
types, JanaZen believes that only the 
push-pull design really meets high fi- 
delity requirements. Its balanced and 
opposing electrostatic forces operate 
simultaneously on both sides of the dia- 
phragm — one pushes while the other 
pulls — to give precise control over dia- 
phragm movement In single-ended and 
double-single-ended designs, electro- 
static forces acting on only one side of 
the diaphragm cannot provide the de- 
gree of control necessary for good tran- 
sient response and low distortion. 
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Q. JansZenliterature stre8ses"uirtuaily 
massless diaphragm^' and" sheathed 
conductors." Don't all electrostatics 
have these? 

A. No! The JansZen diaphragm is the 
thinnest, lightest, most chemically 
stable matenEil used in any electro- 
static. Thus it has virtually no inertia 
to resist the electrostatic forces or to 
produce hEungover, distortion, or poor 
transient response. The sheathed con- 
ductors are another JansZen exclusive 
that contribute materially to long, 
troublefree life and lowest distortion, 
88 sheathed conductors, stretched taut 
on either side of each diaphragm, pro- 
vide the controlling push-pull electro- 
static forces. Tolerances as close as 
1/1000-inch are rigidly maintained dur- 
ing the several hours required to assem- 
ble each JansZen radiator. 

Q. How durable are electrostatic radi- 
ators? 

A. JansZen's patented sheathed con- 
ductors and chemically stable dia- 
phragms cannot oxidize — a potential 
source of electrical breakdowns. Radia- 
tors are thoroughly protected by lipd 
styrene frames and placed well behmd 



the grill cloth. No potential trouble 
spots have been found during JansZen's 
continuous accelerated life tests which 
age tweeters 10 years in 1; hence 
a straightforward 2-year written war- 
ranty is furnished with every JansZen. 

Q. JansZen electrostatics are called 
"mid/ high range" tweeters. Exactly 
what does this mean? 

A. While most electrostatics are lim- 
ited to frequencies above about 5,000 
cycles, the response of the Jan82fen ex- 
tends down through the mid-range of 
700 or 500 cycles depending on model, 
■rhus, the JansZen may be used with 
any good woofer withput the need for 
a costly separate speaker and cross- 
over network to handle middle frequen- 
cies. The wide range of the JansZen is 
not achieved without cost, however. 
Extra care in the manufacture of the 
electrostatic radiators and larger, more 
expensive power supply coinponenta 
are required to insure tiiat mid-range 
response retains the same transparent 
clarity that makes the JansZen so de- 
sirable as a high frequency reproducer. 

Q. What is the purpose of the power 
supply in electrostatics? 

A. In the dynamic speaker, a magnet 
furnishes the force to move the cone. 
In the electrostatic, the power supply 
furnishes "plus" and "mmus" voltages 
to move the sensitive diaphragm. Spe- 
cial trar\sformers in the JansZen power 
supply provide a step-up ratio which 
remains uniform from the critical mid- 
range to beyond audibility. This as- 
sures flat response throughout the wide 
frequency range encompassed by the 
JansZen — and with less man 0.5% total 
distortion. 

Q. Aren't electrostatics quite ineffi- 
cient? 

A. The unusuEilly flat response and 
Viride range of the JansZen may make it 
seem less efficient than a less uniform 
tweeter whose efficiency is measured at 
some peak in tiie response ciurve. The 
JansZen can be used with any good am- 
plifier capable o^20 or more clean Watts 
output When comparing efficiency, 
note that the JansZen requires no 
power-robbing attenuator pad in Qie 
woofer circuit; it readily balances with 
most good low frequency direct radia- 
tors. 

Jansjen* 

*lnclvMnf deslem iu Arthur A. Jannnandtnwleoriliiiti 

NESHAMINY ELECTRONIC CORP. Neshaminy, Pa. 
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NEW PRODUCTS 



• stable Aaaio OsoUlator. Stahiliij' ex- 
ceedK 1,0 per "•-■ent and frequency response 
1? within ±1.0 Ob over a range of 30 to 
3^,000 cps in the. new Model 200 nudio 
'iKcilliitoi- recently introduced by Barker 
& Witliamson, Tno., Bristol, Pa, Marroonic 




ttdiitent is v*ry low, TVie, 200 generates a 
» rtaximum>!i40r^olfe output into ft. SOO-obra 
Joaili- AJ. 'S-N^iytisSbtput distortion is leRs 
iftKa(iis-0;3*iiarKccfi'&'Goii^.rols are incorporated 
i £opi:«cyiJst!ng trteauency and oulput, Ho 
»eiSijVl*<tSet or line calibration is reqntrsd, 
and dial calihr.iilon is ■Tccuratt to +3,0 
per cent oC scale rctding. r-1 

• ITeato States Cutting' Bead. Xliis iisw 
disc cutting bend* Mo'del SJ, has absolute 
stability from 30 to 20,000 cps, divine a 
totally useful band wiftt.Ii without peaks 
or dips. A nev,' l-'resto-designed feedback 
coupling tcthnidue. permits vecordinfr at 
previously tinoi^<tiitiablc leA^els. ■wMtli dla- 
tnrtlon AMrtna.ily unrnei^surable, A unioue 




sii."-"ponsion syslt^m provides superior 
cross-tallc cbaractevlstics. .Presto's "Studio 
Oriented" deiaiErn perrjiits quick cliau^c of 
stf'Jy,'5, with no Jiu or fixture reciuired for 
aligiiiTient, nnd witli no need for removing 
llie bead fioin the feed mechanism. The 
."51 fits alt Presto disc recording latbes and 
all other professional lathes as well, with 
mounting kits available where necussary. 
Manufactured by Bog en-Presto Goinpjtny, 
Paramas, ?i. J. p-a 

<* j^ot Sterso Coittrol-Ampllfter. Th« new 

Pilot ModeJ 340 is a modestly priced dltal- 
eha)inei stcJ'feo pr»anftpEiflei--amplirier. Each 
channel of the unit ha« fivei inputs, includ- 
InE two pairs of photio Inputs for connec- 



channel KepMralely. or siiuiiltancuus "[lass 
n-od simnltnricious treble adjusiinent for 
both chaiuiirl^,. An aulomailc shut-off per- 
mits the record chanirer meclviniam to also 
turn off the amplliier after playing the 
final record in a stacl;. The 240 ha.s a total 
power output of: :!0 watts, 15 watts par 
r.hannel. IVeyuency responrse is 20 to 20,000 
cps 4-1.9 dli. Harmonic distortion is less 
(hJili'l.O per cent. Sen.sitirity is 3.0 niv for 
phono and tape-head Inputs, 110 mv for 
tuner and tape recorder. KIAA eclualiiialion 
is automatic, while LP, KAB. ABS, and 
tape head equalization is provided at cali- 
brated i.ir>ints on the tone controls. Tlie nine 
fcont-panal controls for the 240 include: 
Input .Selector, Mode (ineludfns Stereo 
R«vefse), Volume/POfer On-Olt, Loudness, 
Stereo Balance, tiass, Treble, Aiitoniavic 
Shcii-Ofi, and Speaker Selector. Manufac- 
tured bv Pilot Radio Corrjor.it Ion, SJ-04 
,1Kth St., T-ong- r.^Iavul City 1, X. T. r-3 

• SJistmrood f Ihl Ttuier. The new Mocel 
S-SOOO ir V\l tuner features "Inter-Clianr.e! 
Hvish," ,1 new cireuUr.v which add.s to the 
convenience of T''M tuning by mutiny the 
■noisy "hash" nornially heard bctwee,n 
stations on highly sensitive ftiriers. The 
in.=itruni6nt i-'; also provided with a front 
panel control to adjust the degr&e of 
3tHWit<liMr- ^ilhout afreotiniT 
SSYi'sUmtVTTlie Stierwood tItnW'eirfftIt 



arc; stated by the manufacture, to have 
smooth fesiSoBse « from 30 to l-O.PUO cp.s, 
with usable output to 36,fiOB CPS. ^li^j- .are 
composed o( four iKdap^d^fi*^.' 
trieally placed rfldlatorif,': ■eHCtt- idf^agfiftO* 
for n\aximum yjerformance ^yJt3l^li its nor-* 
\UM of the audio speetrunl. Two Trcoiuc 




is exLi'eii'i^fiv S&rtSitiV^-StSLit'il by iijlft" 551^11^. 
ufaeturer to »e 0.S5' micrtjvott fw-SS^di^,, 
(luietin^. AutofflftTift fretjueniiiy otjntvolswftiis: 
18 db correction sinipliiies accurate tuuiti«;.. 
Front, panel AFC disaljlInK sWittW is 'iHr;.; 
corporalcd for use when receiving a wea); 
station .idjacent to a strong" sign.aL l-'rc- 
MUency response of the .S-aOOO It Is 20 to 
20,000 ops 0.5 db. Both intcrmo.dulntion 
and harmonic di.'^tortion are well under 
0.5 per cent at 100 per cent modulation. 
Sherwood Electronic Ijahoratories, .Inc., 
430* N. Gftlifornia Ave., CJiifago 14, ill. 

• Slroiulieiir-OstTsDn Slo»6 P1^eiUnp, A. 

fcitfinSflWaiSt^teiJ -tonlrer'cafliter, ifila jngw' 
pM^s^flfferv' MOdeJ'" "ASKriSi;^ 'i;«a"ttii*s: 
Sihiw&^^»fi&*>n'e ^'arwfeii. 'Hm^ Sat* 

liy niclf^ne^:A.^lt^^. atidfl- 

bio »igud.r]m)^-#£i\^4|^^p^^^n$'> '^'^^ 

the Iwc, cKafllielS <^'%irowi!U»*'^ ii!ii;"r 





tion of both a record changer and a turn- 
table, with provision for llie uf^e of either 
by nieans of the selector switch. The re- 
maining three pairs of Inputs accommodate 
FM-AM, multiplex, and tape recorder. The 
exclusive Pilot TroIjoTc tone controls per- 
mU treble and bass adjustment for each 



actual operating cnviioivment. Sep»\r,'Ltc 
bass, trclile, a.nd vohime eonirols are pro- 
vided for each channel. Selection of 
or jSTARTB equaliziuiOM rs proYlded . 
switch setlirigs, and scratch flaiifl- siimStai 
flite-rs inay b.e switched In or ont. A"»phSw' 
■ijh. Output (oiix<?d A and (is 5ils&.."jirtic 1 
M'si. "M.inufQCi.ured by tlie jgfiri)itDt!eD;5-t 
Sirl.Son T5lvision of fTeneral- "Bii'iWJnitcs 
Corporation, Rochester t, y. X. P-5 

• GoodmAna Sipeaker Systezus. T^V" )icw 
speaker systems ]"ecentry introduced ir.tn 
the American market, are the "Tetr;i-xiom" 
and the "Triaxiom," unitized 4- and ^-waN' 
system.^, respectively. The TetiTi\ioni, 
illu.^tratcd, is entirely unique in both 
de.sJgn and construction, while the Tri- 
axioTO is more conventional. Both s\'3te?:n.s 
utiliae the new "I'iipidflox'' oone, witli a 
flexible, free-floating edge and ripid cen- 
ter to provide pure piston action, Th^ 
two Tetraxiom models announced are 
rated at 40 and SO watts, respectively, and 




tweeters are angled to the polar axie for 
wide dj.spersion of the hifrhs. All Totrax- 
lom and Tria^iom models arc built on 
rifjid die-cast cliassi.s tc inaint.tSn op- 
i.iinum alignment of the high-precision 
r.adfalors. Goodmans speakers are di!=:- 
tributed in the United States by Roc.kbar 
Coi-po)'atfon, CfiO Halstead AA'e,, Mamaro- 
iici:;lv, y. T-6 

• TiiAd Power TraasfOrmar. Development 
!•-[ vollage-donbler circuits usinpr silicon 
rectifier power supplies is facilitaind with 
the new Triad Type 1^-SSA power trans- 
former. It provides ta.p.s on both primai->' 
and secoiidary windiners to allow s&ve.rnl 
variations of output vollajsrc, and ).=; elett- 
trosiaticallv .•Shielded. rlXit.ed at -liO/12-0 
volts iio-cyelc prinnu-y, and 15'&/i j 




volts at SOO nia secondary, the R-9S.'\ also 
supplies (ilament power of 6.3 volts at 0.0 
amps, centei--tapped for hum reduction. In 
a voltagc-douhlcr circuit, the maximum 
d.c, available for preamps and amplifler.s 
is 350 ma at approxlniateTy 4.S0 volts. A 
product of Triad Tranaforoie'r GorporatiDji, 
4059 Redwood Ave., Vmlc^, Calif. P»7 

» KeatltKlt Stereo System. Complote in 
every detail — ^inchullng cabinetry, stereo 
amplifiori record changer, stereo cartridge 




and three speaker.^: — -tliis; newest HeathMi 
stereo package can be ready to jilay afttr 
only a few hours assembly time. The 
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-ainpllfler employed Is t.he ".sum :ui(i dif- 
forentc" amplifier develODcd bv CBS L.-tli- 
nratoi'jcs and ficKt described pulilitly in 
I lift October, 1S5S, issue ul AUDIO. II is 
liLOiLSed <»xcUi«iV6ly In kit fnrin by Hf;tih- 
kit. The syslein utilizes a centra lly located 
wuotov, rii/,iinte(l lii the eciuiprnmit console, 
for reproduction ot the. non-dire(:tioiria.l low 
iii:::freftuenole.'i, and two exta-rnttl "wing" 
' KfiBEtkore for the Higher frequencies wlifch 
t'TOvide stereo efiect. The amplifier em- 
ploy» .jnly four tubes and is extremely 
o/!sy to n.ssemble. Controls consist of on- 
<)f£ switch, ba-SB and treble, input selector 
a^fltjjh. and level-lmla.ncihg adjustment. 
AwJable in either birch or mahosany, 
th« SD-1 srtoireo kit represents excellent 
value ill both performance and stvllvip 
■Pi^U information will be mailed I'ree upoti 
request to The Heath ComiKiuv, BeiUoii 
Hairbor, Mich. p-S 

• Blonder-Tottirue FM Boostof. This is the 
first btoad-hand FM amplifier to ntilize 
the low-iioiHc, hifrh-galn and lons-Ut'? 
<;har:icterl.?t)cs of the new Type KERS 
Irame-grid tube. Developed to improve 
rpeeptioii of even the mo.^t -■<cnsitive FM 
tuners, the unit delivers 16 <lh uniform 
Kaiu on .nil stations iti llie SX-lOS-mc 
iiiusfs. The amplifier may be located up 
tM (iOO feet from t)ie remote '■■^nt^ol unit 




near the FM receiver. BuiU-iii multiplex 
ciri;uiti^ permit jfeimultaTieous transtnission 
of a.c. and r.f. over a single SOO-ohm line. 
The booster is housed in a li^^htwcij^ht 
:: aluminum cabinet for weather pi'otectioti, 
M'ith ;i swiof^-down chassis for ea.sy main- 
tenance. The amplifier weighs lea.s than 
i: fivo iJOnnda and the remote unit wei£:h.« 
:i only two-aiid-one-half pounds. A descrip- 
;; tivc bulletin, Form HAC-JlOO-aO, on all 
: Blonder-Tongue consumer FM products is 
.available on reauest. W'rUiv Blonder- 

^WM-%t%':r'^' lis I 

• El-Pi Cabinetry. A new line of e<juip- 
ment cabinets and speaker enclo.sureft, to 
be sold direct to consumers only, has been 
introduced by Iloiiiewood industries, Inc., 




2i; fjoitrf St., Brooklyn 1, t>7. Y. Available 
both in l«it form and t^rxovy assomhled, 
tn'iat unit.s are built of selected birch and 

: popl,rn', although some are )nade of walnut 
and oiled walnut as well. Featured in the 

hjlli^e :::iEs a ^ SG-iTj.-wide eQ,uit^m(iiit.::ecLb^xket» 



N#w H.H. Scott 
Stereo Amplifier has 
features never before 



'^ .Q - 95*1 



■ 




I^He. ■ a00i, H . Scott 24 wattL^ster-e&^|pnfe' £(frjpHfi§,' M odel 222,- 
puts top quality within tine reach 'of a)lC^^o^^mp;l§ier has many 
features never before-.avaifable for less than $200: li*" 
H,H'. Sco-ttfeft'ne rep,W'^tiph:.."^hetk't 



by 

fed ymij- 

see why j^M.'Sh-ould; feiuilcls i^ vhewi-'^4^%isysteHii,,.5#r9 ther^ 
H.H. Scott Model 222. 





Eguatization switch lets 
you choose between 
ff/AA compensation for 
monophonk snd stereo 
records; nartb, for 
t3pe fiead^. 



Sp&ciaJ swilcli posi- 
tions for accurate baF^ 
ancing, (or playing 
sier£0. reverse stereo 
and for using raono- 
phonic retards wifh 
your slcroo pickup. 



Separate Bass ani5 
Treble controls on 
cacli channel let you. 
adjust for differences 
in room acoustics and 
different speaker sys- 
tems. ^ 

This posilion lets yau 
play a rnonophonrc 
source suclr as an ftA 
tuner or a tape re- 
corder tlirou^ t^ol^ 
pDVer stages and 
speakers. 



Effective scratch filter 
improves performance 
ion older worn records 
.and improves ^ece^* 
lion on noisy radio ' 
broadcasts. 



Exclusive cervlor- 
clunnel output leUycu 
use your present amp- 
lifier for 3-channel 
.stereo sr for driving 
extension speakers. 
Separate slereo lajie- 
rei»itler outputs. 



Channel balance con- 
trol adjusts for dif- 
(arent speaker effi- 
ciencies and brings 
channel volumes into 
balance quickly and 
easily. 



Master volume conlrol ' 
adjusts voliime of hath;il 
channels simillUne-: 
Dusly, Also functions as 
automalic loudness 
control wlienever de- 
sired. 



SPECIFICATIONS: Dual 12 wait channels ; 0.3% IM dis- 
torlion; 0.8% harmonic dislorllon; frequency response 20 lo 30,000 cps; ex- 
tremely low hum level (— 8Cdb) ; DC operated preamplihers healers ; Inputs for 
stereo or monoplionic rccordei's, ti.riors. cbono a0Mtts and tape heads. 
Phono sensitivity 3 jnv. Sub sonic ii..-niite liltiir pf^yntf-overload from noisy 
chancers or turntables. ' Price $139.95* 




A.H. SCOTT IMC. Dept .vs. m P6ytSatl«lit^6, iliifiuiti.illMs. Export: T«lssco Internaltoinal Corp., 36 W. 4011) St^ fl.Y.C, 

i : li>st«l on genuine W. H. Sum ipmp'jimiii. 




•ll'csi oj Rockies fliS.Zo. Acffs$i>rii tatc extra. 
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LOUDSPEAKER EFFICIENCY 

Loudspeaker efficiency is an important 
design factor that is often overlooked or 
misunderstood by those who enjoy hi£h 
fidelity. It is only logical to assume (hat 
any device should be engineered to be as 
efficient as possible, whether i( is an mio 
engine, an amplifier dr a loudspeaker. 

Speakers which have very low efficiency 
vi^cre not designed with that feature in 
mind. Rather this low efficiency is a 
by-product of one of the simpler and less 
expensive engineering methods used lo 
achieve bass response and low distortion. 

Such designs, in an effort lo achieve greater 
bass and low distortion, ■utilize a heavy 
cone which has inherently low resonance. 
This heavier mass provides greater bass 
but carries with it the high price of poor 
transient response, loss of mid and high- 
range efficiency and smoothness, and 
heavier amph'fier requirements. 

Maay speakers following this dcsrgfi 
approach require as much as 16 times (he 
amplifier power to obtain the same listen- 
ing levels as more efficient units. Ten watts 
versus 160 watts seems like an extreme 
design compromise. Few, if any, of the 
stereo amplifiers will provide sufficient 
power for full dynamic range at nonmaJ 
listening levels -With such Tow efficiency 
.speakers. 

With a more cateliilly integrated design 
approach, and the acoustical laboratories 
necessaty lo tfuly evaluate results., it is not 
necessary to mike this compromise to 
achieve bass. A properly designed mag- 
netic structure will provide a strong flux 
throughout a long air gap. Cones, wiih 
their compliance and voice-coil designed 
for long linear excursion throughout (he 
audio range, will opera(e in this high flu.^ 
with great efTiciency. Such a design has low 
distortion and good bass withouLany com- 
promise in eflciency or transient response. 

All ALTEC speakers arc the result of sodi 
integrated design principies; Their: bass' 
reproduction is in proper balafloe \v\lk the 
rest of the audio spectrum. Their distor- 
tion and transient response have njceiv^ed 
careful attention. Their efficiency is fts high 
as present engineering art permits. 

It should be remembered Ihata good loud- 
speaker design need not sacrifice a part of 
the whole performance in order (o provide 
a single outstanding feature. 

Listen critically at all levels of loudness. 

You will readily distinguish the;SD;^eddrit^ 

of ALTEC loudspeakers. 

Wriie for free catalogue: Aiiii'jgjisiKstNfc 

cbRPonATiow, Dept. 6-j4v»f5tS S. 
"Manchester Avenue, Anaheim, Calif., 161 
^ptlh-Avenue, New York 13, N: Y. ,,.33 
Circle 7CA 



fat-.tory tissombled, suitable (or housiiiEr n.ll 
.stiindaid compoucjiis. An assorlment of 
matching speaker cnelosui-e kits fciitjvc 
as£emt)^y f?hort-cuts to assure ti-ouble-free 
construoti&n. All bracing; cleats are prc- 
atlached ai the-, faotory.:'A,.tr*ei.lJlnstrat«<J 
isittilOK wiU be rnailod 'Tijpiaii TS^ritfon ve- 
quoat. 

• Flutter Meter. T'nis Kei^siiive jiicasiivine 
devite whs miginoM^i'td to comply wiih thu 
.■atandnrds set by the Society of afcilloii 
Pit'tm-c and TolRVislon EhbIticci's for flut- 
ter and woy*'. ll is desijs'iied to th6 need 
for a. i-;\ptd nii<i ai^curate method of ob- 
taining visiual indication a( vow and fliit- 
tei- con I cut of all types of tape recorders 
and plfl,yback cuuipinent including -S-l/S-, 
45-. and TS.vpm dlsfis find Ifi- and :j!5-mm 
^^uad film n-incliyiu.M^ns. .\ builL in prc- 
dTrn:jlifii?r and Input .tttenuiilor "wlU accept 
Potentials ranginiBf from t.O milUvctlt to 
100 vnlCK. Flutter and wow are measured 
ilirougrb higrli- and low-pass fiUer.'5, I'e- 
.spcctively. A bul!t-(n .3006-cps oscillator 
ric-rmlts the irtstruMfinl to be used witti- 





oul t.li^ Thced for calibration, and ilie use of 
oxtevnnl iisclllfLtdr;;. .4 t.hree-ran^c! filter 
is included t'j study and Isolate flutter and 
wctw c-omponeiits. Three scales — 0,3, 1.0, 
ar^d 3.0 per cent artt calibrated for /liittfcr 
and wow, Si{fnifleunt readings cm be 
mftde down to 0.01 per cent witb reli- 
abJliLy, Counols on the panel consist of an 
input voltJigre ,seleot(tC, a vernitir ctvllbrft- 
tlo3i nflju.slmenl, a capacli!in.ce, balancing 
control t"0 compensate fo'" differences In 
llrtear speeds of t.ipe nieclianismg, turn- 
tables jmd film eciuipment, n filter KclectDr 
and a scale Kele<,^tur switch. Complete tec.li- 
nieat apeciticationfe may be obtained by 
writing .tti Arnplffjer Corp. of Anielica, 
Instrumeiit. Division, 39S Brodway, New 
York IS, N. Y. y-Il 

• irjilTerBai Impodaiice Brtflffe. Thu Type 
.Ifiafl-A iJMCdHne* bridge is a. highly AC- 
curat?" itJS>t}'Uiti£5n"t.fi^' the m«.asut-"Bmetit or 
the ."iWjfoetArifcfl ^tfid. Btorag'e tacslir, of 
Inductor^, the <!aj>ai3ita,n^ antl ,dtgsl3)at,io>i 
fKttor, A or caosioHora, .-ind tho a-c. ana 
<J . a, resi-s laiicfe: bi aJ I t J1H!» of xesi sto rs. It 
replaces C5eiiera.l ; Uadlo's iiopulsu' Type 
fiF)0-.\ impedance brJdfir«. offering wider 
range and gre(it(ir accuracy. The new 
model h:i>( coni^ilettily new electrical and 
meohaniea] deKijrn. One importiint feaiu»-a 



of the IGuO-A in "Orthonnll," Ji.n exclusive 
new niochaiiieal-gangrng dKvit.?, whicii fa- 
cUltate« mcasuremerit of low-Q inductors 
and high-D e.apai^itors. Ortlionull makea 
G;vsy many low-Q meastirementiJ which are 
pr-iclically impossible with tome irr.iio- 
daiicp. bridges. The instrument is com- 
jjletely selr-cnntnined and portable, with 
iiattery-powcred, low-drain, completely 
transistorized oscillator .and detector. 
Maiiuf.actUTCd hy Generul H.adio tjompany, 
i!75 MaKsac!uisi.rtig Ave,, I'.Vifnbi-idfre 2ii, 



For 



In It 

You?* 




(\TE/'\ 
TElADll 
vVDIV 



'BeJior pcrfoimance - 



TEiADI 

CONDENSER MICROPHONE 

A prAciiion tnitrumenl buitt lo rigid flandards. 
A profeuionol ''condenser mike'' for wide 
Tonge reproduction under various acoutli«a3 
^ondldom ond yet ian&\y priced to meet lh& 
budget of any studio or serioos omot^ur. 

• VariabU Oirtput 

• Selecffve Patterns 

• High Recognition Factor 

Send for foK portiiolbts Ohd Hisiffto your 
neofest deoJer- 

&6Jfi i^porlr.ffi J or tht- V*iUf^4 St^tr^ 




SOUND ^^«K^PANY 



80 W. 55 SI. 



New York, N. y. 



Circlff 703 



IF YOU AR£ MOVING 

^less« riQlIfy our Cfrculatlon Department 
at least S weeki in advance. The Pa>t OHIce 
does aat forward msgaxinei tent to wrong 
ileytrnAttons unfe^K you pay additional post- 
age, and wc cart NOT iuptlc^le copies sent 
to you «n£e. To uvc youraeW, us, an<f fhc 
your otd address and yailr new -jddreji. 

Post 0^4i<c a h«adaefv&, wstaH you oleaic 
.««ap*t«i«?,i;iWib.eti. witifyttii <it,;;pt«»te. give ; 

€lr«ilai)i»« Dep4it*»ttV 
HADiO MACAZ1HE1, me. 
P. 0. 'Box SM, Uinwta, N. Y. 
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STANDARDS 

{from ^age SS) 

mum (ii'ifl. <ji>st!rved dtiriiig a two- 
hour i>erio(l. It tbo tniier is 
«itBn<iwlii^jS»aifferent types of in- 
= ; ^taffikilStte' "the^ teats shoiUd be 
repeated tar the different thei:Hiail 
en.vironii!a>tal courtitions. 
(4 ) The- trwiuenf.r varios with po»«f 
stipplt- \oltiige in a manner that 
(li:peiuls upoji the rate of vfiria- 
tiuii oi.' this voltajfc. T)ie line voll- 
:i>iO shall be varied from 105 to 
.I2o volts mill the results of fru- 
qiienfiy drift shall bo observed one 
Diinstft alitor the voltage oJiange 
has atiiirred. Tlic anidunt of^ ire> 
qtionfey drift to a Una voUttfe 
change from 105 to 1-25 volts shaU 
5g be suited. 

iinie control, the varratioii of sig- 
ii:it-input power afEeetii the ostil- 
bitor irci|iiftncy iudirec^tly by way 
of control circuiL The frequency 
drift with variation of aigrial-iit- 
^. i)Ut Toltafe is to be ubwrffid irfter 

the r*eei«er has beeo in tiperatioi; 
a sn/fioitijin- length of tiftie to reaeL 
tomperstui-e stability. The majfi- 
nuuii frecjTieney deviation iTom the 
signal required to obtain 30 db 
usable sensitivity to an output of 
100,000 ciierovnies of the signal 
generator shall be recorded. 
The rated frequency drift is tliv 
maximum frequency drift value 
i: obta>Med at V^sifiSt^^if§^wmxi c^r- 

" Hdr frRq(ieTi-Bj*'^'WTH^'Tf3h8 of 

7,06.10 Squfdch Cowfol 

IJ? the tuner U pravidod, witK fta a«l-i 
:ju;K4able: squelch eotttrol the testa of Sec- 
tion a.(!3,14 ure to be repeated -with the 
nudei'stanaing thai : AM termifiology is 
: used. " " 

7.0aJ 1 Loop Ant&ima 

Tf the titnet' is equipped with fi loop 
antenna the tesU of Sections 7.05.02, 
7.ae.03, 7.05.04, 7,05.05, 7.05.07, 7.05.08, 
are to be repeated, -with the loop antenna 
placed in a kno\vn eleetrie field. It is un- 
ders-tood tiiat in tiie foregoing scetions tlio 
word ''niir; rove Its" is to be replaced by the 
wortls '•inierovelts per nietw." For ge^iera- 
tion of a known eleetrie field, reference is 
made to the IKE Htandfir.i On Method of 
TesWng Amplitude Modulation Broadcast 
Receivers, 1948. and supplements. 

8.00 Te«t Procedures, AM-FM Tuners 

S.Oi h'ormai Oontwat Seiditffs 
If siji AM-PM tuner is coiistnietsdito 
provide, not only for the receptioil of radl* 
signals but is also usotl ro i-ojiroduee to- 
cordctl signals from records, tape, etc., it 
ha.s bBcu usual engineering praetiec to pro- 
vide an excess of audie-fref|uon(.^y amplifi- 
ciition ill these iunerbi or receivers. If the 
test prottedurc of Serfiows 6.00 aitd 7M 
are followofl, surious haTQionic distortion 
■will occur and tlie test results will bi 
meaninglcs^i. Tor tuners and receivers oi 
such a eonslnictinii the normal control set- 
tings shall be as shown in Sections 6.0J 
and 7.01 except that the volume eontrol be 
adjusted lo an atLemiatiou of 20 db and 
the othur controls ;;.fl;eeting anilio-freqneucy 
responae shall be adjusted tot the condition 
£>f /littteat respDXSe a? iiadiested by panel 
laaFkings, 

U this tuner contains a, pswer outwot 
stagej tbe rated load resistaaee sljall belae 




ENGINEERED FT! 



THE N£W MONJT0JS ' DUAL CONCENTRIC 

{the most advoncetl co-oxial to date) 



mCORPOHATIMG 




"MONITOR" 
12" AND 15' 



■A- New . re.volajiofiary magnetic shnnt <ii' 
by ]ti<are than 20%. 

*Ucti^« IreatmejQt : ef low frequency difl- 
phragm surround providing improved re- 
sponse and stability. 

New acoustic balance , cavity improving 
high frequeney resftbnicj ' redncing di^.^ - 
tortion. 

Taonoy engineers have produced a speaker of unsur- 
passed quality, already being used as a 'Monitor' by world 
wide recording, radio, and television companies. The ei' t 
tended range and increased efficiency oi the low frequency 
unit make it ideal for use in relatively small enclosures, 
whilst siill maintaining the "presence" of unrestricted 
$onnd. Ttdi, combtned with the fully int^gnded s«und 
soBiGe pi the 'MwnStor' Dual CoBftEnlHc iSafces it especial] j 
auiialile {at stereophoinit; teproduc-Jl^ifi. 



WRITS FOR DSTAUS 



Circrc 71 A 




achieves the full, true potential of stereophonic *oiiii4, - 
Roberts superbly designcct trjansport mechanism, with its hysteresis 

synchronous driwe motor, provides perfection in pitch— and ttmlijg 
,„ - ,,iwf(M?3t^,i»f,<i.,S%i,:Tt(is, with Roberts p>..:lj-ive Miilu/asc Huari, 
)^'>i'^^'gsii^0ie^:>^^^i^Taz quality' found onil>f ill ''J^.rJj " 
"4^t'^S>1^ «)y?9<»SiV¥ recording sysleflis..' 

' ■ bompliik -SrfcWU iys'tih- $49^ 



JROBERTS ELECTr%OtSliCS Inc5. 

^ile '7llS 



iOiS H. U BREA AVE., miVmm 38, tftUF. 
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NOW. ..enjoy your HI-FI OUTDOORS 




PATIO, GARDEN , TERRAC! E, PORClr 



with the new wT-e 



11 

COAX-PROJECTOR 

all-v^eaiher conihucuan . . ■ imiail il, forget i/i . 
6t iatci'ji'MUh y^ii wkark\i»fsYav Ihlcn. 



True HIGH FIDELITY 7WO-WAY syitem -nof 
Jutt.a '"comproroi*e"'Of iVKO.hornj ccmpied to 
o'slngte diophjogm. The WT-6 compflsfis o 
wcalher-preef corse type.dswer (with A-iflch 
throat] <;oupled to its individuai woofer iiptn; 
a jepofatej jireMure-type driyer loaded to its 
teporoFe tVfeeler harn. The buljkin crouover 
electronic filter ^upplaments the eUclro- 
rn^choni^ai trj^ouBncy-limiting characteristics 
ot the 2 indivldiiol reproducers — provfding 
for smooth frequency division as each 
speaker fuiictions within its engineered 
range of frequencies. 

All-weother . , . high efficiency . . . compact 

. . for oH indoor . Dfid outdoor ujej . . . 

univefialty ttdjiBtals)^ '(U''-type rugged steel 
tawuntitig . * ^- finishofl.- itl hi^ tamperature 
^-Kikect modern beioe' enajnitl. 

■ net 

POWER RATINO 15 woHs continuous 
FREQ. R£5P. 140-15,000 cps $34.50 
IMPEDANCE 8 ohmt. DISPERSION 120° 
■DIMENSiONS bell opening 15", ovcroll depth 12" 
:S^ifhe 'WT-& at your Tocol distributor. Send for cotaicg A.>6 

ATLAS SOUND CORP. 

iA'J^B 3'9th St.,. Broo»<lyn- 18, SHi. 




THE OUESTION: Do you know where you can -find information about 
the current articles tn magazines about microwaves, loudspeakers, television 
repairing, electronic musical instruments, traveling-wave t^^bes, transistor 
amplifier^ osci lioscopes, of any other electronic subject? , - 

THE ANSWER: 




FORMBtiV 



PAPIOflLE 



Not a new publication, but one which for over fen years has served engineers, 
libraries, experimenters, researchers, hobbyists, radio amateurs, radio and TV ; 
repairmen, and anyorte else connected with radio or electronics. Covers radio, 
television, electronics, and related subjects, and published bi-monthly as a 
cumulative index throughout the year, with the last issue of the year an 
Annual which may bs kept as a permanent record of all electronic periodical 
literature. 

LECTRODEX — the electronic magazine index — has been expanded to in- 
clude over twenty publications in the radio and electronics fields. Sold by 
subscription only, $3.00 for one year, $5.50 for two years. Back Annual 
issues are available for the years 19'17, 1948. 1949, 1951, 1952, 1953, 
1954, 1955 and 1956 at 500 per Annual. Order your subscription and 
Annuals TQDAy! ! ! 



RADIO MAGAZINES, 
0. Box 619, 



mc. 

Mineola, N. Y. 



reooiDiaeiided laaflt resistawee {foe exaTnple,: 
it) oliniii). 

Performance Te{:lii 
Siuce it j.s iiot witliin tlifi scojX! ot this 
Standard to test nil the chariietetristjea of 
H)c audio amplifier cireiuts, these tu-sta will 
not b« covere<i in this Slauafird. For te«ts 
oti audio Hinplififcr bilrfcults, re/ereuiM is 
ii>aile to the approprijite IHFM Stamknl. 

A)l the tests (Is.scribed iii Sections i5.00 
aiwl 7.00 »r« to be mnde on AM/FM imiers. 
Ito'-ause of the added fomple.xit;' of .•\>r/ 
PM tuners, some additioMal to.st.«i luivi.' to 
bo m£kd<>. 

S.OS.OJ C>vs>s-Tan: 

With till; twior coiine^ted for Qys 
tiiptioji of fre(|ui!ncy-iiiodulatfc(J Sigaaisi: . 
the tuner is eoJineotcd to a sigfl.'il gnaaju- 
tor equipped with the SUO-ohoi (Ivitnmy ti;ii- 
teiiiia. The si^'iAal gencTator slialJ b(t frts- 
qnency modulated -with slandurd tost mod- 
iiltition and be tuned to a mean cHrricT 
rvcquonoy. The signal gonei'ator output 
shall be adjusted 30 iih higher tliaii re- 
quired fur 30 db usable s-eusitivit_v. The 
Kignal genei'fitor modalalion shall thi'ii be 

flTithout 'touuli1ti,g ffie timing <!onliro1s 
of tho tiKier iho tilner shall now be ssri^elied 
for tlift refceptioii of amplitudeinodiiLited 
signals aud au .\M sign.al generator modu- 
lated with standard tost modulation shall 
be adjusted ia frecjueucy so that maximum 
audio output is obtained with the ;voakest 
possible input signal. The output voltage 
of the AM signal generat.or shall mow be 
adjusted to 100,000 miwovoUs. The tuner 
is no\v swit«h«d badk for leeeptiou of fre- 
queiiey moduloted siyuals atid the [<rtal 
audio output is recorded. Then the FM 
signal geiiwator is modulated witli st;iad- 
ard test modulation and the audio output 
itj recorded again. The ratio of the tsvo out- 
put voltages is called the AM-to-FM cross- 
f.allc ratio rtud shall lie espffisaisid iii 
bels. 

JJ^' a sSo'jSliir i)roeodure the PM-to-AM 
t-ross-tallt -MtSo ma^' (se ms.isured exm(A 
thai Hid «ijgiiai-,g<jfl.ei'ator output shtfJi be 
30 ab liigW «i4j6 yequirad .for 20 rib iiBsiWd 

circuits for the reproductiou of tftcoT^laSs 
signals, the FM-to-Phono cross-talk raH&- 
or the AM-to-Pho)io cross talk ratio of sim- 
ilar ratios ataj' he uwASured bv a saiuilar 
pro<'pdiirc. ■ 



AUDJO ETC 

,iiitonialiea11>- with the maiu ox-OKt' .•switch 
fnr i/(!arx at a tiw.e without any attcTitioii, 

(2) 'nio battery itself — the main bulk — 
is Buuill and compact, taking up iiuieh less 
apaec thfiu the fiashliglit eotls in the other 
systexii— (uid in terms of its hugely loug 
operating life, it actuaUv cost.s le.ss. 

(3) It gives tlio bettev wa-raiag li^ht 
and, iiwlced, is one ot ihn mosi olTMteA. 
piivt lights of any sort-.-. 

(i) An odd extra viilu*, at Ic-asi. ift 
CO n vers i oil, is lliat the iioon lamp is vi.s!ibJ« 
over a much wider angle of view i.fi.'iji the 
iueandescont; and so oifcrs more pjotee- 
tion — -its first duty. 

(The iieou light is ii y«u "iioger" almost 
a quurtei-incli long from fioul to roar Of 
tliG bulb. The ineandeseiint SliimMt: 5s 
tnuch shorter and is placed well back in id 
bulb; from the aide, it is hidden hT^~ th^ 
front panel surface of the prcntnp.) 

>Io\v I can ivcll imagine t.h.at Ihc profca- 
sioiiiils in this manufacturing area wJl be 
sli.iki«g their heads ;it all this. 'I'hey'll 
} point l-o eOStSj to the riceOssity t>{ s<fUt«g 
j hi-II lit rtasonablc pi'i^ps iitifl to the nvnrl;- 
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DYNAKITS 

Look Best — Test Best — Sound Best 



mmmm 

SUREODYNE 

PHOMOflCKIIP 



This new, unique pickup is made 
in Denmark by Bang and Otuf- 
sen. It features a push pull mag- 
netic principle (patent pending) 
which permits realization of the 
full potentialities of the most 
modern recording techniques. The 
special attributes which make the 
Stercodync an dulstanding stereo 
pickup make it equally excep- 
tional for monophonic discs. On 
any type of record the Stercodyne 
offers smooth and natural sound 
— firm clean bass and sparkling 
treble — while its light tracking 
pre;55.ur,e instires ijegligifc!]^ .recprd 



BEST in every way . . . 

• Wide frequency respenje 

Smooth peak free response from 30 
CPS to over 1 5 fCc 

• True Stereo 

Highest channel separation over en- 
tireaudio spectrum— better than22 db. 

• Prcci>ion balance 
Both channels Identical 

Same tiigh compliance (SxlO-* 
cm/dynei in all directions 

• No hum pickup 

Balanced coil structure plus low im- 
pedance plus complete shieldrng 
eliminate tium from external fields 

• High output 

7 millivolts per channel even on low 
level stereo discs provides gain to 
spare 

• No magnetic pull 

Special magnetic circuit eliminates 
attraction to steel turntables 

• EasK Inst^riation 

Compact size and standard mounting 
centers simplifies mounting. 4 ter- 
minals to avoid hum loops. 

• Low price 

Only Si9.9S net including .7 mil dia- 
mond stylus (replaceable in 2 sec- 
onds I 

AeailabU from leading high fidelity 
dealers everywhere 

DYNACO INC 

617 N. 41 St St., Phila. 4, Pa. 
Ucwt DfUdon; 25 Warrtn St.. Htw Vork. W. Y. 




up :ispfi;( r!i:[t. i'swggnnii.'.^ iW. first 
ciist sLicli u fe;i(.ur(; into a Lijir oxtrji 
price rise the cou.'oinier bvel. And, I 
c'.vpcct, Dic-Y'il bi'irig out tlitir liiiul nrsii- 
iiicnt, (luit liic (.■.ousiiiiicr doCMn'r svuut riii.^ 



of extra gniigetry — or not :it Pxi.ra 



kiu.1 
(•(iSl.. 

r CHI] 

^'ost iii^^, 
liosv the 
]ieei;Jiy 
a bit of 
i-Ioav v;iluc of 
(hiiiks il'.-i wort) 



;illo\v 

"clHiap" ;i.s 
1 wouldn't 



riglit, <'\\.\n up to 1-oui- ur five .lolhivs extra 
iu ii picco of (|ii;i)ily (•(juipinriit surli iis 
tlio Kofjoncy pre:ini]jUfiL'r. Tlife pilot light, 
rtiivieinlior, rc-niovcj^ tho Iji^'ge^^t d !s,idv;i)i- 
tuu;s of t)ii> balU.'ry-ojioratod (•(uiiponcnt, 
leaving it.-; coioiiactncNs :uid olhov \-irtuos 
intact. '11)13 appHe.i to aoy sort of b:«ttory 
otjuipuicnt yoLi cat) nani(> — i^xcoptiiii^ only 
tlie siibniiniaturo trausi.^^lor radio,s, '"'.vlicr'e 
Oiere isn't Piioi.itrh space, iiiid low-priced 
nnits where tiiiirkctint; woti't 
for Kiicli :\ basic extra. 

(l'"raijkly, if a unit wore so 
to pi'ochulc u.-sft of a piinl ligbt; 
buy it anyhow, myst^f.) 

As for JfcgL'iiry, it'vi pcs^iblc t.liat, the 
Ill.i'T-lA might ha offered with and witli- 
out fJie pilot lisbt, en a Ijial basi.s. Good 
.■^alesniansliip could ,';fioot .^ionie really hot 
:ir^'iinU'iLts (o the roiniiiaer in f.avor of tlie 
pilot-liK-ht inodr-i, :jt a hijrlicr price. Isu'l 
ad\'ertisiiig always talking or its i^duea- 
lioiial duty? Wril— here's yonr cliaiicc to 
educate, boys! 

"Anybr)dy f\er see an 'ordiaarv' ]jvoa)n- 
pliOcr witboot a pilot light That's what 
conipetiti(in will say, wlien somebody 
.jumps the <;nu and conies out with in')- 
])ilotdigh(efl battery inorlcl — which is 
boroby offeree! for fi'cc, l.iy ticlr mid 
I'roliaska, lo all who maybe wynt tt try. 
(\Vc didi['t butlsor to find ^chctlrsr wc 
were iirst .-inij I dtirtrly liope that .somo' 
body like iloesn't a.>;k nic for a licence 

tVe.) 11c!.]) yourself! 



I'.MiTs Llst K'Ok li]-:i;i;N-r v Pilot Liiui'ts 

A. ITeoa. fliishar 

New polGutioniet cr 93 

tipST :<wiii?]i f(i (It -H 

XliJ hi Xeoii laniii .IS 

(i7^L: volt liattcr'v 
(]3lrl■^;■c^^^^ t: Xt.^j ;' ly:!A VS-IS . . 2.07 

(\Lpaciio)' '1.1 iif at 2DC v 21 

Kcsisuiv -nic, \i, w .I'U 

Audiofaii net cost: ?r.,|3?, 
(.Soctiet loi" bull.), if n^od, in addition.) 

B. Incandescent continuous 

Xew ])l■^lc)U^onu^t^^l■ (a.s aiiovej .1').^- 
T)P,ST .switch tu (ii (a.i abtivei .-l.l 
(\\^. I;i ]o\c-tlrain laiiiij .... . .IS 

liesi.it.jc i:. oliin-s, >L- IV 16(?) 

2 ■■('■■ llMKbliKht i-ulls 

2 "c""' clips _ .I'd 

AuAiofnn net cost: ^2. "if, 
(Vinlli socket noi ineluilcO 1 
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cms pNiblt'iiiS. Two .'^epijrate one-qu^irter 
tfu<5k erase iieads .';rc necesaavy. Kaeh of 
thes(; mils!, bo so proci.'sely ovienl;iHl iiud 
connectod to switches in sncli .i manner 
that only (»ie trad; al a time will be 
cra.scd. 

Tlii.^ .scheme refjniriis a tape tranj^povt 
mochanisni capable of holil.iiig; foiiv heads. 
Mcch.lnical and elect rii-al details for this 
p reject will be determined by the typo of 
nicchanisni ami by the type of head."! em- 
ploye.]. ' IE 



aiLswc)' .sucli ituestioDinrj.s by s[]<'. 
first, that the makers don't" know 
coii.sntner feels, or svould feel (es 
iifler a few dead batteries) with 
straightforward selling as to the 
po.sitive pilot light. If Ik; 
it, he'll ])ay the price all 



NEW 



STEREO 70 



KIT 




■*'T)iia] 35 watt stipei -quality 
AiYiplificis — 70 wati coiitinii- 
01 IS monophonic rating" — 160 
watt peak 

I All critical parts on prefabri- 

catod printed circuit asjcmhly 
reduces wiring time to live 
hours 

"k Premium quality parl.s con- 
servatively operated permit 
one. year guarantee 

-A (j'ncornpioinisecl design for 
lincst performance — ii.sablc.' 
with all speakers 

★ Only $99.95'- net including all 
parts, instructions, and pro- 
tective cover 

Step up to STEREO 

Superb D^nakit Quality Is Fully Com- 
patible With Stereo 'Requirements 



* Fan)Ous Dynakit PicampIifi(M-s — 
distoi'tionlcs.'^ and nriisc free — 
stack hannoniouilv for stereo. 

$34.95* each 

* ,\dd DSC-1 .'Vdaptor unit for cem- 
ploto flexibility. Inchides blend, 
h,-)lancC: dual volume control.s plus 
loudness, tape monilor, and re- 
versing switches. Useable wiiii 
most liiirli tjualiiv orcaniplilieis. 

OJdy $12.95* net . 

* PM-2S Panel mount kit provides 
intcfjrated handsome appc^irnncc 
plus inouiitins; facility — $5.95 net. 

■k CM-2S Cabinet Stt includes 
front panel and waljiiit table top 
cahinci. $17.95* net. 

A^'ailalilc Iroiti Ic^iJijig Hi-Pi ttealcri c^•cry^^■hclx•. 

Dcscripitve hi-oi.-J)Hrc avjiihiblc o*i i«|iic^r 
^ Sliifhlly higlici- in \S'cs( 

DYNACO INC. 

617 N. 41st St., Phila. 4, Po., U.S.A. 
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TRIMENSIONAL SPEAKER SYSTEM 



yfnm. •page S3) 



iil)civ<- ni'c- ;idjii>i/'il u> ohi;iiii tonal ba)- 
itiite. 

SoiiK/ i^xiuiipios (it use in (lit'iirult l(><-;i- 
tioiis nvc shown in Viij. 11. Il will lie 
noted (lint tlii^; siK^iikt'v syst<'tJi iu"-cd iinl 

lie used in n eornor. 

Wlieii Xhff Tririu'iisiujifii spc-iikcr is mvA 
tVir ii'uinoplionii' i*pr(">du(-tion, idonJi- 
«ll sipllMls jli't iwf to (llO iwO spc'jikci' 
;<ysti*i"iis, and Hu- doof.-; srt- ustmlly fdldcii 
ju'i'oss tiu» fmrit of tiifc r-nhinrt tii re- 
duce tlu' dircrfioiiai cliiiractei-i^^titi^ <'{ 
the side ssficakers, lic3pin^' cn'fit*; ^h<■^ 
impression of ii sing-le sonvee. Hiewcv^tM-, 
wiien listening to pi-ogram niatfirifll Wint 
is noririHlly sjiread out- rather tiiaii con- 
rii ted, siifli as isytnplwmy ord'iBsira.s, 
(iiii>nif;es and fli(^ like, tlie doors sire. 1x»si 
Icfl open, in the nssi/il stereo position. 
The resiiHji:i<; spieudinL; oni ol' (he sound 
i.* sivnilnr to the elun't ohtained with 
miilfi-s|)eftkcf systems spneed nloiig fhe 
wn!!, and c-ontrilMites g-reatly to ri->rtlisn.i. 

Dnriiig- Uie design of ihf TriinensiDnili 
spefiker, (-oiisidi-rjible eonceni was felt 
for coi-rect phasing, beeiiHse of tho (•oiii- 
hinatioii in one woofer of hoth hass 
ehsjn)i?ls. Terminals were earefiilly 
coded t-o iiisuro ijorit'et plutsinj;' At nil 
time's. Expei'iments; to evahi.'itt' the ef- 
feds of iiic-on-eet plia.siiii; weii; con- 
dui-ted. 

With nionophonie reproduction, IJiijig.s 
went exiu";(;ly jis i^xpeeted. With the 
\^'Oof>i- voiee eoils in reverse phase, nio'si 
of thc' biiss disappeared, liein^- biieked 
out in the' speaker eleetroma^iietie sfrne- 
(nro. With stereo, however, reversiui? 



one voiee eoil had no amlible effed ! 
iMeasurera<?nts in a livt listening iixmi 
iiidieated a po.<sil)!e less du-r to ineori'eet 
phaslnir of dh only, confirming' the 
auditory resnlrs. 

Further study yieldytl the <;xpl;in.'i- 
tioii. Wl'ien elosidy sjiaeed for sierw) 
pickup, lioth rnierophftiie.s r-oeeiN'e fJg- 
nals in the bass mnga that sr^ virtiin"));,' 
identieal in levci and phsae.. If siii'li si-^:;- 
nals ar-e eombiised in wci'iie phat^e, they 
caneel out. Mowevei-. the stereo re-fHiijJ^ 
teelniiques "generally in eurrent iise uti- 
lize niierophones spaeed a eonsider;[l)le 
distanee a))art. The eomhination of wide 
spaein^ \\-ith the <df«-ts: of re\'trhei'fttion 
ill tJr> ball oi' rc'('or<lingf siudio wmses 
tie viirifliiotis in pliase of til* sigronls 
I'caeliiiig the mie!i'6plirjuei< to he ess"n- 
tially raudom. I'ndrr tlie.se eoiiditions;. 
eombinins the .si*;'iia)s '"out of phase" 
njakes very little dilferenee hoth tlieft- 
n^tieally and in praetiei'. There arc two 
exeeptions to this eonditiou : reeinflniss 
in wiiieii n wnter ehaimel is elcftrii-'jiJly 
mixed equiilly into the iwo re<iordet3 
ehaniiei.« — and reeordiii^S made liy ife 
"M-S"'^ system. For ttii.'; rea.^oii, it is 
a good idea to make sure tluit amplifiers 
and piekii)) are ]jrciperly phaiied. As 
stated hef(n-e, the speaker ternjinal;-: are 
eoded. The simplest test i.^ fft play a 
ino(io]>koiiie reeord usinj; a stereo 
l^iekuj). Reversing tilt' phuso of dhp 
ehannel will Cfvuso ihe hnss to di'iereasc 
or iiierease notiwohly. Correct phasinc; 
is iiidieated by I he £;ieater amount of 
bass. m 

2E.M.!. StereostDiic system. 



TAPE PREAMP 



tube sockets as possible. T., is fi.tw! to 
the shield, and this is then riveffld into 
place. All ground returns are insnlfltwl. 
and tC'iTninate at ilie eo-ax shcdls. apart 
fixini Gr, and all tube socket spigots are 
ineh.ided in the ground loop.^. Tlu- slider 
of /'i is .joined to the. ouipiit eo-ax 
spiyot. and the rest, of the wiriaig i.s 
coi.ipleted. Fignrf f! .shows tJlC Under- 
neatli of the fiuislied nmplrfier, with Fit/. 
U) shuNviiiM' fhc parts plaeemoiit. 

After cheeking and r*-eheeki.ng the 
wirinj;' and eonrieetious, iind WEtiklin.i; 
out tlu' odd bits of solder that have eol- 
leeted between the tube socket terra ina Is, 
the tubes and various [ilngs may now he 
inserted, and testinij carried out.; but note 
that (iiml preparations include the pro- 
vision of a Hl,f(Ofl-o!im, 15-Wiltt resistor 
for operating the ■■hold-in'' scdcnoid on 
the deck. Tliis is a iw^at, little <le\aec (or 
holding' in the switches ;ind linkacri's, .'Lnd 
it provides a rpiiek-release mcehanisiu, 
by means of ;i pushbutton inid iiiieiHi- 



piigr 21 )\ 

switch, to slop the motors. Betwf-en 20 
and 30 nifl are required to energiKe tli-E 
feoil, m\A the I0,(^0()-obn» i-esistor i.s eoin- 
ntyled fi-oiri C! to on the terjiiinal 
stri]). E heinc; joined to ground. 

The power cable-form is at.tacheii to 
its supply, after attaebiiiK a shiidded co- 
axial lead betwc^en .the replay output 
socket and main ampli/ier inpiit,, sind ihe 
the replay section of ith{> TW/PAa is 
tested lirst., by turning ihe ;»aAn controls 
on both replay and Jit win po"wer-H.m],i!i- 
fiers to rnaxinuim, aiul notinsr whether 
niDlorboatinir occurs. If it ih)es, the cause 
is almost ec'i'tainly the connection of 
R.,,. U,, and so on to the jimction of 
and 7i, instead of R, iuid j As iienj'ly 
all niy own wirenien dt.i i.l tilt* Jirsj (irsie 
they make these amplilkTS. thti'e is sus 
need for the anjatenr to blush!) Hav- 
ing- made the iiccos.Siiry t'W-rections, if 
rc(juirod, the eliassis bast) i.s .si-it-wed 
into [xisilion, and noi.^e and .so on noted. 
Ineludiiii; the main atupliiier. whiih is 
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Fig. 10. Parts placement diagram. 



iissumal to be uliovo. s\iipietnn, it slioiild 
be at least 80 db down, or, from the 
home-constnicfors' viewpoint, tlwrt' 
should 1)0 little or no baekgroimd id. all 
vvhc*i\ plnyiiig' ;it niiixiinum powfr output 
fi'om a fully iiiodulntcd tiip<'. Tix* rost iil 
the work on tliis .^cetion is oeikv, eonsist- 
tns of i)l;iytiig a knoivn good lnp<' ynd 
li.^tcnin£;' to \vb;it it r^ound.-; like. 11' it 
>;oimds good, ftll is in order, ([t innst be 
confessed, lio-\vever, (bat the tVititory 
proeeduro is a little more, elaborate.) 

Now we come to the reeordiTig ampli- 
lier. The ba.se is i-emoved, nnd VTV.M 
;Kid 'scope are eoiineeted l)<4\ve<'n the 
jimc-tioii oi CJ-n, Till and g-romid, with 
the (!ec-k switeb in the replay position; 
and tt low-level — below 2 mv — iine-wsivf 
signal iit 1000 ops is ffd into the i-ow 
input f.oeket. Pj is advanced until the 
VTVM sh(!ws between :iO .md 35 vnlfs, 
wliili! the waveCoi'in is cheeked lui the 
scope. It must be of good .^Jsripe, and if it 
is, the ojjerator may rest assured thiit, 
at the maximum recording sii^nal level 
of 23 volts, distortion will be neg!is,'ihle. 
(Tlntre is sometimes sliarp dipping' on 
either the top or bottom peaks, aii<l if 
this occnrs, suspcet the VTVM. H<-n\oval 
of the prohe will show whether the 
VTVM input oirenit is respon.sible.) In- 
crease the gain until the pattern squares 
!it tdi'i and l)ott4)tn, \v)ien the meter itidi- 
Oiition will, after reaching u isiaxiraulil, 
drop. If iin r.f. traee appears, parti<ai- 
larly on the rising edf;<', it is due to the 
proximity of the lead from the slider of 
P, io the eoniiection from li, to five 
soeJiet pin. Moving; this l.ittcr away will 
cure the tronble, as little as in. being 
all that is necessary. It tiiere is still 
some residual r,f., a eapaeitor of "Jfi r'l'f 
between anode and y;ni} of I', will clear 
it up (|Hilo readily, 
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Swi(<-h the deck to HKCORn, tnrn P-, to 
its mi)iimnin position, and adjnst 
until the VTVM shows 2:? volts. Adj«st 
P, so that tile modidation meter iieeri'lc 
reaches 0.73 ftiil seale. T'his is the maxi- 
mum njodulatifln (ioint, and mn.5t not be 
exceeded, except only on the very henv- 
iest ])c:dvs. I'iemove the inptit signal, con- 
nect thi' scope between Ihe .junetioii of 
C,j and P.;, adviinee P,, until the vnlve 
oscillates, and tbeu adjnst the frequency 
of oseiilatioii to 50 ke by means of tlie 
core of T, and comparison witl) n 60 ka 
display previously sliowm on the scope 
via the sigriid Lrenertdor. This i,s simpler 
than the laliftrafory method, and !s suSi- 
eiently acimi'ate for most pnr))Oses. Ad- 
vance P-i until the trace deteriorates-, and 
re-adjnst, to tlu'. ma.vimum level periiiit- 
ting good shape. Transfer the VTVi\i 
prohe to the jnmition of ftjj and Lj, m\- 
jnst L, tore for mimmttm indication on 
the meter, and then take the probe to 
terminal 2 under the deck, wlicre the in- 
<lieation shonld he 32-42 volts. Termijial 
3 is the next point, and P,, is adjusted to 
(he recommended bias — usually betwcew 
.1.1 aud 13 volts—after wbieli P. sliJer 
position and tlie oseillator waveforsn 
.■ire jieaisi cheeked, \vhile the voltage At 
terminal 3 is remea.snred and, if neces- 
sary, reset. The miDdulrttifin meter i-s 
looked at, and if the needle show.5 a dis- 
plHeeni<"'Mt from tiie zero position witii no 
signal, /-I'ji is altered imiil a stable zero 
is found. If tlie dispiacctbient is positive, 
decrease S',,s; Lf negative,, increase it: 
but make the alteration a little at a time. 
Reeheck for maximxim modulation posi- 
tion, fix the bottom on the chassis, make 
a test tape or two, and the TW/PA'2 is 
ready for incorporation in your set-np. 
(lint don't fort'ct, if you ha\-e a '^B 
three-head deck, to join the shicldins^- on 
the r<(i.i)av head le;id to the sliidding' on 



marantz 
did it 



again! 




tnaranf zi^^jm?- console 

With tlic introd'iKii&fi 'of its mew model 7 Slc«eo 
Console, Mofontx Company hal more 
mode i) qv'»c char it inlends *o rroinloifl 
Icadersliip in top quolity eomponents. N-ollon- 
wide report! sliow lliot this superb stereo con- 
trol is nlreody recognized as being eniifcty m 
a doss by ils«l(. 

A gtance bockword confirms the consistent 
leodeiship of Morontr products: 

■if In 1954 - MaianI: entered the high 
(idclily field "/ilh its (omous "Audio 
Consoletie", Hill aclmowledged to bs tlic 
finest moftophonic preaffliplil^icr. 

In 1956 - Iniroduclion o< I'lic Morantz 
40 wot! made'. 2 amplifier ond, mare 
recently, the lemojlcable 30 wott model S, 
chonged all previous conceptions oF 
perfoimonce ond power requirements. 
Botli models consistently oulpcrfoim 
omplifiers of considerably liigher toting. 
Ttie model 5 will drive low. efficiency 
loudspeakrers without breokup where mast 
others fail. 

•jfc- New ... the Stereo Console has set c new 
pcrtoimoncc level for prcamplifers. It 
introduces o new Older of freedom (r'BBi 
distortion, hurri, ond noise. Slroiglilforword 
and cosy Io use, the highest Dhloinoble 
results o« yo'urs . . . eCfoittessly . . . ond 
with 0 certoinly thai taiti Is* fottnd only 
in an inslrumeni tis wcH <:o^^ccived as 
th« Moronfz Stereo Console. 



For d superior xtereo system: 

STEREO CONSOLE model 7 $249 

30 Wott AMPLIFIER model 5, eoch.. 147 
ilighlty bisliw 5n W"' 

marantz company 

25-14 Etoedwoy, Lmq hiairf (iilf i, N. Y. 
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IMPORTANT Bound Volume of AUDIO Magazine 
ANNOUNCEMENT January-December 1957 

A full vcar of AUDIO durably prescived in a handsome binding for 
quick, easy reference at all times. Only a lunilc.d number nrailahle- 
be sure to order your copy now! 

No. 122 1957 Bound Volume of AUDIO $10 Postpaid. 
SHIPPED SAME DAY WE RECEIVE ORDER! 

(U. f^. ))KI.IVKUY ONLY) 




AUDIO Bookshelf 
RADIO MAGAZINES, INC., Dept. A 
P.O. Box 629, Mineola, New York 

Please send me the books I have circled below. I am enclosing the 

full remittance of $ (No. C.O.D.) 

All U.S.A. and CANADIAN orders shipped postpaid. Add 50<; for Foreign orders 
(sent at buyer's risk). 

BOOKS: no, 112, 115, 118, 119, 120, 122 

NAME _^ ^ . 



Latest iMforiiiailoii on lil-fi components (or cihcicnt rc^Mir :ind main- 
iciijncc- Coiiipleie, down-io-cirtli inrormntion iliji is not piuic- 
tiLitcJ Willi complic-iicd m^ilicmitics. Helpful tf> the hi-fi cntViusiisi 
iccliniciiii ot ciiginciT, this first voiviiiic iiickuks iiiiiiy impnrtin' 
l'i:aiurcs: lix.implc sciicm.itks witii tube layouts, cL'^crlpiivi? illuscri- 
t[<iris unci hook up diagrams, buyers' giudi;. 156 ^m^Jlt profusi'lj 
■llhstrdlcil. $.2 AO i'os/p,iiJ. 



ADDRESS- 
CITY 



.ZONE. 



_STATE_ 
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Fig. 11. Modifications for high-impedance heads 
cad, ilici 



the record head lend. This 
deniiilly, will not be used). 

Geiierrtlly spcfikin^, tSievc is iiotliiui; 
to prcxviii. the t«tistru<-tor making >'d- 
(oi:iti<uii< tfi tlK' eirc'ilit, as it is quite 
tolernut ii> irirard to I'fisistfU's and eapai'- 
ifrti'-T and. to sdine degi'ce. layout. It is 
unlikely that perl'ormane.e will he iin- 
priivfd. but as iiiterftst will he stiiiui- 
liited, e.'cpei-iuH'iitation is not to be dis- 
(•ountgiMl. T)i(>i-c is, liowcvpy, o\u: divpc- 
fion in whicrh altoi-atioil iis bound lo 
iiave nil advi'vse (.■ffec-t. I5c; wanii'd! 7)o 
mf try substitutes /.'ov tli.(^ .siiooifuul tubes. 
Tlii;y have \se.i>n c-hosiMi orily after a 
great dfal of te:-t and dt-veiopment, and 
the i^Iigllt differences present in appar 
cutly ,'iiiiiihii' types are Buffieient to de- 
grade the perforinanftc of the aiiipliher. 
which is quite a. high-etlieicney pieee ol! 
apparatu.s. This warning applies ))ai'tic- 
idarly lo V,. V^, and H'^, the EPSti, for 
^s•llieh, in my Opinion, there is no nl- 
ternativi! with the same eonsistency in 
respeet of ireedom from hum atid mim)- 
phouy. 

To use ilie PA'i n-itli decks fit.rfd witli 
hi;;li-)nHiLvla)\cc heads, and witliout iutegv.nl 
sw'itcliiuf;, the f oltowiiiji ;ilterritioas from 
flio oti(;iual oiretiit m\i«t lie iiiaile. In 
11. tuho uunibei's aiul coniponouls arc as in 
I'ii/. ], Init the ileek references and eodiii^; 
are if'iiovetl. f>,, S, is a tu-o-jidlc two-way 
Mallorytype switcti, ami tiio connections 
;irc made as sUovvli. The output trtun t.lie 



anode of F.< goes, via ttie etpialiKiiig iiet- 
u-ork. ((■> fine etiiit.net Mi while (he (;<jM(.r«l 
i;rid of J'',, wliieli is tifd to groimd t.y a 
■jT'ik leal;, is ,joiiitv! to the other eoiitaet. 
Ttie niox'in^' rnein!»er is coniieeted to t\w 
vei-i)i'il-ic]>lay liesd. (hilr one coutaet of B> 
is ased, aixi thiK i,-c joined to the peiat 
marl;od (4) in Fiii. 1. I?ias and erase, iu- 
stead of iieiart diviwii from the secondary 
of '/',. iirc taken instead froai tlie anode of 
r, tlironfjh ami Cf,, ailjiistnieiit for op- 
thniiin liias liCii'iK 'ly way of the ptt- 
tentidineter 1', the sHiler of H-liith is laft in 
peraianciit (■(iiiiiect ion to L-,, and so on, Jn 
(he i;K('0!;ii imsition. anode is (■oniieeted . 
via the eqaali/,iii<! n('t\s'ork, lo tlie ivcf.vd- 
reiihiy head, wliile I'j i^i enei\ui/.ed by co«- 
nectieii of tin' iwcilhitiir section to tbe B-<- 
lini'. In the KKKl.'.V ]io«iiion, tlie roeord 
hernl output .fir'ies fn t)io eontrol fjrid of 1%. 
AVitli tlir<'<'-liead deeks, is oinitied, the 
eonneefions to the .'ipproiu-iate headi? being 
permanent. 

Fctr the 'i'\V/I\\'J, nuist of the parts^ will 
he obtainalile from nei^hboi'liood jo!ib:-i-S'. 
but eertain or Jbeni can he- liad only irorn 
Ereona ("Corporation, ICi West -lUth St., N'ew 
York K. V. Thi-se ace: 
The deck, the f'evrosrapli type 2A or 2.B 
T„ lllc Oiseiliator c'Dil, Wriglit & A\'caire 
ty])e .Ti7S 

r.,' tlie tape-befid iripnt tran.sf<iriner, 

Wright Wcaire type 977 
L;, tlio biiiK-trap coil, Wright i: WeaiiT 

typo etiti. 

The uic-ler is a Bifain type i.i:ie)2, 1 uia 
fuU-seiile detlei'tion, .and tliis iyptt aiJri 
make shemld be used it' pes.-ible, as its Iw)- 
Hstie.s are pcrfi'et Cov nKniitoring. 

Tlii^ rccoiiinierideci poleniiometers are 
Glaroslat type Hj. 

>Su^^est«>d for the Olltpnt t ralisl'orinrr is 
Staneor A:-lS7T, arvil for the \iti\ver triins- 
foriner, Stani-or PCS'ltJS. 
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fig. 12. Two types of mixer circuits. 
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microphonics 
hum . . . noise . . 



in a high-gain 
dual tfiode: 



the 



Amperex 





A PLUG-IN 
REPLACEMENT 
FOR THE 12AX7 



MICROPHONICS: 

Negligible in amplifiars /tquirimg an 
input voltage of at least 50 mv for 
an output ot S watts. 

HUM AND NOISE LEVEL: 

Setter than — 60 db relative to 50 mtf 
when the grid circuit irnpeciance is 
no greater than 0.5 nnegohms (at 60 
tps), the center tap of the heater 
is grounded and the cathode resistor 
1 is by-passed by a capacitor of at 
least 100 mfd. 

' Aik your Amporcx ditltlhulor about AmportiX vaUOB^ 
amp^ilieT, leitifier and output tubat tor hi-li circuiri 

Amperex 

ELECTRONIC CORP, 
230 Duffy Avenue 
Mlcksvllle, L. I., N .Y. 
Circle 77A 





CHECK OUT 
YOUR TAPE RECORDER 
ON THE SPOT: 



Soundcraft's MAGNA-SEE Kit lets you 
see the sound on your tape 

Checks for: • H ead AUsninent - Head 
wear • Track placement and balance 
Contains; pint 
Maffaa-See Solution 

• Pla.itic batb 

• Eye-piece magnifier 

• Pressure-sensitive 

tape * 5 glass slides 

for permanent copies 

of yaur developed 

track, and complete 

instructions. 

Makes ciitino tamer 

^ . fcr ...more exact. 

For free MAGNA-SEE 

brocliure, write 

REEVES SOUNDGRAFT CORP. 

GREAT PASTURE ROAD, DANBURY, CONMECTfCUT 
West Coast: 342 N. La Bfsa., Los Angeles 35, Calif. 
Canada: 700 Weston Road, Toronto 9, Ont. Canada 
Circle 77B 

7?' 
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what's so spe(;ial about 

VITA VOX? 




^ieiv Tra ns IVI agne mite 

Professional Transistorized 
Battery-Operated Spring Motor 
PORTABLE FIELD RECORDER 




CAee^ Jhese Vnusuai f eatures: 

^ low noise input stage (0.25 microvo/ls). 
1^ Overall Gain 110 db. 

Nd Microphonics or motor noises. 
^ Uses Dry Rechargeable batteries. 
1^ Batteries last 125 bours. 
1^ Modular plug-in construction. 

Exceeds NARTB Bro3dcast standards. 
^ Size: 11 X 10 x7 inches-Weight. 15 lbs. 
^ Full unconditional Two Year Guarantee. 

Write for complete mformolion and 
dirtfct factory prices )a Dept. A: 



AMPUFIER CORP. of AMERICA 

39B Broodwoy, N. Y. 13, N. Y. 
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MaiU ill Efiplniul 
by Vi!iivo.i, Ltd. 



Sound crjftsmanship! In a 

world of mass production 
and L-onipetition by price 
ihere is, fortunately, still 
room for the individuiilly | 
assembled craftsman-madi? 
product. In llic fitld of I 
sound reproduction, Viia- 
v-ox loudspeakers arc re- 
nowned for just thesfi char- 
acteristics and are prized 
by t li e purcliaser w li o 
places Quality of perfonn- 
.nice and eonstruciiori abovf: 
other considerations. The 
DUI20 Duplex Coaxial Full 
Range Loudspeaker is a fine 
example of inodi-rn aLidio 
'draftsmanship. 

ERCONA CORPORATION 

(ElL-ciroilic Dix'i^ioiL ) 

16 W. \H St., Dept. Mi. Xcw York 36, N.Y. 
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•ADJUST ON rtsT 



izer used in "professional' 
models. 



m-fr 




rig. 1 3. Equa 

Madifieatians 

^iuKJ^exfioiix :ivi: fjivri hi'low t'ov on<; or 
two jiur^siblc inoiHiioiitioiis to tlie t:irciiit, to 
en;ililc ;ul;i]itatioii for custom purposc^s. 

(A) (1!) of IIJ pcviiiit.'s of mix- 

iwo sources, while, Fifl^. I'.i nnd 14 <;tvi! 
useful means of replay e<)uuliza( ion, /"'!.<7. 
IS ill particular ;illo\viiig very sl.iuvp peak- 
ing ut iiay selected f rci]iieiu;y, for uat; witli 
restfie.ted riingo recorded tapes. The for- 
:Tt>lla aiiii details will be found in the No- 
vember, IfluT', issui! of Audio, bttt damjiing 
of tile networl; l)y a re.sistoi" — 2.2 inegoliins 
in drawing; — sideeted aoeordiiij^ to requii'e- 
nieiits.. mav be neeessary. JE 



Fig. 14. Equalizer used in "hi-fi" niodels 
with high-impedance heads. 

JBL becomes MOSBY 

Tlie iitle ol "Jfoxt Out standing Business 
(it tlie Year" wa^i bcstDU't'd iipiiii .lames }i, 
Ijaiisinp Soniid, Inc., Ijy tlie Xational CoH- 
i-eniion of Aceinintants at tlieir l^l.li Au- 
>^iial iSoul lie I'll California Mii.'^itie.'is Siiovv at. 
the Andia,*;.><adov llotiO in April. 'J']ii.s aA\'ard 
i^; tjiven ajinn(d!y In- ttie orgiiiiization mid 
is sitinified by a jilaipie presented to tlie 
pre'.siilent tif the cltosen coinpan>'. 'l^iie ]iii(>to 
sliow.s \\'illiani II. ^Diomas, center, riiceivint^ 
the j.iaqne from H.-irrv K.-iniph, pa.st presi- 
rlent of the Nafiojial A.ssoeiatioii of Ac- 
eonnt:ints, with I'Muiamlo (jonzales, Me>;i' 
run Con.snl (icnrral, at the left. 

Mr. Thomas, in leceiviii^ tlie awrud for 
his conipauy. was liiiilself cited :1s "Oiit- 
.standtiig lli!,sinC'S-s Jlan of tlie Yvmt.'' 
KvL'i\'one in tlij biihisitrv is jileased, not. 
Only for .IBI,, (>iit tliiit (iiic of its or};;l]ii/.a- 
tio.i!N 1.S siiij/ied oat inr this honor. 




CLASSIFIED 



Hilti'. 10« per won] oer InsertlDii lor noncommerelKl 
advcrtlsemenls; 25c tn mrt (or eoinitierelal ailrtr- 
tljimeiitt. Ratts jrc net, and na dlicODnti vlll 
allowed. Cotiv must be aceomDanred &y r^mittanca in 
full, and must reaeh the Nevi York ottlee by tiii 
A'nt cf tilt monili precEiliTiii IKe date of lisue. 



'I'HADK IjI' TU SU'I51i.fc:0 ■: ttJtrgest :seleeliOii 
of new, usi'i! lli=]'-i eoiii|ntnej.iis. I'ri^fessiOn.'il 
.serv-ice f;ii:ilitie.< avaifalyle. Writi^ Audio E.t- 
elnmjie. Uoin. AJ';, tor (raiiinj^ ini'ormiHioii. 
l'>:i--2t llill.siOc .Ave., .lanlaica :)-^. N. Y. 
IJraiiches ii> liroohlyn. W)iiie I'tniiis, ^[.'lu- 
Ini.ssiH. 



HlGll riDKI.rJ'V Sl'l'IAKl-.US Ul';VAiliED 

Allij)rifc' ,'<i)ea];cv ^^(.',r^■ie».' 
70 Vesei- St.. Jvew York 7, N. Y. UA 7-25S0 



EXJOV 1>Li;aSAN'T SfRPKISKS;? Then 
writ(.' ns befoi'e yon purv'hase any hi-ll. You^ll 
]>e ;<la[i von did. l,'nu»;nal >^a\■in^^^:. ICey t^toc- 
ti'onies, i20 I.il)ertv St., Xevv Yorl; (i, K, Y. 
i-:\'i>r(,'rei»ii a-0(iTl, 

WItlTK fur eofifidential iiioney-savini; priefts 
on your Hi-Fiileliiy amjililier.s, luiU'i's. SJioak- 
ers, <np'i>, rocorderH. liiilividual iiuolaiions 
onlv ; lit) eatalog.s. ClaRsKied IIi-l'"i Kxeliange, 
AR". T.i'-'i ]•:. 0.">lU St., l;i'onklvn :^-l, X. Y. 



INIH CTOItJ? for crossover networks, lis 
tyjtes in stuck. Scini for bi'oeluu'i'. <■ it M floils. 
301G Holmes .lXvc., N. \V., lluni^ieille, Ala. 



l.NrsItAI. VAIA.IES. Hi Vi comjionenls, 
tapi'.s anri (ape recorder.s. Senri I'.ir paekagr; 
iiuolarioiis. Stereo t^eniof. IS \V. St.. 
N. Y, C. 

HI FI and S'l'ElllCO 'I'Cu.i i3.N:r*RXf!TVE? 
Xi»t luTC ! Wrilc for oor :*ijcciiil calalo.i; of iijj 
liyiial saviit^^.s. We trade, N'rirtli Shore I']lee- 
troTilc Ui.'^t,] Ine,, N'ortiiern l.Uv4t,. .Miui- 

llassel, N, Y, 

(.'ON|.:i':UT(>.NI'; 2<>-ft stereo playliaek. 3 
Malioiiliany eai)irif>r,s AX'itli 2 each pri?:iiniililier.s, 
jiinjdiliei-s,' a nd ,s|]ca]iers, t^xeelleiii condition, 
oriiy .Sd'iO. 't'oiii \Vatcr,s, ori (.lajje >>lii.'el, King- 
r^ton, N, Y, 



Wi'i WlI.L NOT 111 ; ('NDKItKOId') : we 
meet any comi.tetition ' Send us any conivieti- 
Tor.s'' af! vert isi ii;; sliowiiiL,' a lower jjjlce for a 
tape rccordi-r and n-e will nor only MKET 
this lower pi-ice. but ^i-lll iiicliitle. Willi yonr 
jnireha.sc, a j20f)-foot lajw of yonr clioice, 
I'-llMI:! 1 {73 models in sh»ek,j f'oni]i.ii,ssi«>ne(l 
Klecl r.oiies, 1770 CoHini.l.iSa IJoiid, Wasliing- 
101.1. 1 >- ('. 



Si)!:LI. : )']leelro-\'oiee lii-'orcian spi'akor syw- 
li^ni- — jierici.'t t'oaditioii, Itjivioond Itintli'r. IfiTT 
I'oWcIl Ave., New York 7J. Y- 



('w:ANrN<; 

AMI-\\I, X}',; 
llealhlcit HC- 
-l-.lIiNf.s. l.S 
eoaxial -J-IO ; 
§,^t) ; I 'r-o,ss<ivi' 
en<'h »..*u re (nndnish 
with ani.]>lilier 



Ave.. Harlsdale, N, Y', 



nOl.'SK: lirewiiini; IM-L'OA, 
Itadiii e'raflsiiKi II 111'-*-, ?2,'i : 
1, ?lij| Willianisnn jVifiplitier, 
outplK, Altec tlO:tl!, I.".'' 

Stevens Itis tweeter and iiorn, 
I' 17.'i, ."^OO c]i<, ; (.:f(rner horn 
1), -s.'-i,") ; r.lesle I'T-000. 
Uontitci, -171' I'ha^crson 



i\]'^e."01tl'fS, rinrster.s. ]irc^s,.iin^'--. anil lupes 
iste.r4'i> and iiionoiihonie) diiidicaii'd frctni 
your ta]>es ami ili.scs. (Also, prnfi^ssioiml lii.i^li 
speed ia]*e dnidleatin.^, ) tjnanlii>' disc(iin.ns, 
sfseeiali/ed sei'viees, Wi'iii' -.Merle I'3iiiei'j(rise.s, 
He.x l-i;>, lairiiija rd, llhuoi.s, 



low pric< 
St,. Iveiiihvurlli 



I'lll,';!', ihi'u ciaiipari* our nniivHtalilt- 
.-. L 'n" ,1 JUah I'i.lcliiv, -iiti N, l5th 
N. J. 



\Vll,I. IWY ,<>:;0 phis shippiii- fiif Mtlrit.-wh 
C-l !>rca!in.. serial ^ttidOO or M-lt)> CAlaift 

•dXi\\ call] net, .POjn Ayr<'S, .T<'rinyii, Vii. 



in-l-'I S..Mj1';S.\1>VX wan led lo nieri/handlse, 
e.ap.-dide of faking' arlvanra^re imti/aiic/l op' 
l«..rliiniiv. .\. SuliiirOan I'hila, Hiec 
.\ii(iio. 



SOUND BUSINESS FOR SALE 

Equipment, trucks, all contracts — no 
competition. Distributor for major 
lines. Owner retiring. 

Quality Sound Service 

1217 N. Wilson Woy 
Sfocktoii, Calif. 



78 



AUDIO • JUNE. 1959 



www.americanradiohistorv.com 



PHOF£SSIOIVAL 
DIRECTORY 



the more you know about hi-fi 
... the more you'll enjoy it 

RIDER HI-FI LIBRARY 



FUNDAMENTALS OF HIGH FIDELITY hy Herman 
iiur»tciii. How to select, the hcfii hi-fi 
t (i n nil? n t for lb 12 mo n cy y 01 1 a vo to 
Sfjend— how to Jtchiev*; the beat perform- 
Stice nn<T vcnli^e ilio moat plcnsiiro from 
^dnr etinipmcnl. J?22t3, $2,95 
STEREOPHONIC SOJND f>v Sorynnv H. Crou:. 
htir.-<l. Snvt,--; you humlreds of Hotlnrs in 
st'lL'c'J-ni; yoijc .sioi-eo sy.-itcii], :r2f)y, $2.25 
H4GH FIDELITY SIMPLIFIEH (3rd Edition) Ijv 

ribfjut tiHicrs, rli;iiiir<iis. liruiUitii^rs. Ifipe 
rtconlors. s[)i7aki.-fs, etc.. ^^'M'^, $2.50 

flEPAJRINQ HI-FI SYSTEMS b}/ David Fiii€l- 
wiiiii. Save money! Dcn!^^ \vith finding "Tid 
s^huirini? the troubles. iil^OS, $3,90 
lil-FI LOUDSPEAKERS E, ENCLOSURES (n, Ahm- 

h.iir)'\ Ji. Coff'ir A:isvve;> rilL <[Uosii:j)i^^ 

lom.lspeiikerN aiul fncIosui-i>s. <k'sii:n, cro-HS.- 

r>vor neLv-'oi'ks, c'c-., ^ITij M;n'c<» coVOT, 

$4.60; rl7ii-H chith ^ouiuT. $5.50 

GUIDE TO AUDIO ilEPRODUCTlON Oax^iil 

/''uyt^Ttjjof. [Jnv'ers tU'-'^iiTTi. :is>;eiribiy and i^i- 

iViS lif isoLirn) reiu'oihif:! sysl.<;rrl.s and 

cOriii[»oii<.TiL.s. $3.5G 

HOW TO SEUCT & USE YOUA TAPE RECORDER 

by J), MtjrL'.S'.iVc^i money for I ripe recorder 

Ui^ci s ami pro^iiiocllve buyer?;. #173, S2.05 

at bookstores, or oyder direct: A-4 



g lOHM F. RIDER Publisher, Inc. 
iJl 16 West 141b Slreef, N. V. M , N. Y. 



Special 
recording tape 
$1.19 

1200 ff,: 7" — guars nrccd spliie-frec 
ISOO ff.; 7" . . , SI. 89. Enclose lOr for 
each reel to covei- postage anrf handling. 



kierulff 



SOUND CORPORATION 

870 W. OLYMPIC BLVD.. LOS ANGELES 15, CALIF. 
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CANADA 
High Fidelity Equl pniTit 

Complete Lines • Complata Sitrvlco 

HI-FI Racordfi — Cornponanti 
2nd Accgisorlas 

^LECTRO'T'OICE 

^ SOUND SYSTEMS 

I 26 DUNDAS ST. Vilest. TORONTO, CANADA 
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ANTEXIVAE I 

Gel more FM stations with the world's mosit 
powerful FM Yagi Antenna systems. 

Sertd li* Jor booMet -Tn*rn« And Vjrij. 
Want," conlajning FWI Slalion Direclary, 

APPARATUS DEVELOPMENT CO. 

Wethersfieid 9, Coninecticut 

C:rcli 794 



*OURIirCr STEREO SHOW. Bag'to- 
Pi'Ssto Company i.s- participiiHiig In iiu- 
(ii-Kt lV;tliMii-wi<)<? i);i(;ka!rKf! rn\ls:i(; :nifl 

i-IolUktj- iinMa-iixins, Tile Mit'JW is Kf-liodulotl 
m tnajoj- filiess thi'citigii June. A ..■&)ui)l«te 
is&gcn si,<jTOi) jiS'fl mii^iij and iiulJlic- 
adaress sysifeui Is bsina d.sc-a jii .-i Sjie- 
c!*iily-ooiiSi(.vucte<I u-.iiiei- Vv-lifi/h is ilio 
Siafc'e for 93 indi vSiliuil ix-('f6i-nirince;s. In 
a(;!)!irMn<!iu ^^E.^Jl■eK. iu-.t.t.!.f! nnCi lin'fil TV 
siMt.ii.ns. Ill iidilit iDii [ij 1.1ti:i;-,-ii rjmplifiei-s 
University !./.n!dsiit.r.ikf!'s :u'c ii.'<ec! 
Dlet.;- iliir 5n.';i.-il(:it Kill . 

tSFM FOKMS PUBIiICATIONS 
GROtrp. .1f.f;ei)h i;<'iij.'o;riu, j)i-osideiii i\t 
the Institute of Hig-li ridellty Mamifac- 
tuvcrs, [i:i.j^ aimijiiiji.-L'il l'iiriii;iti<.i> i..f u juiih- 
licatiijiiw ri.inKiil t'-c In ihc- 1 iiwli ti.lli 

in f>i-ai)ii>iiii(i lii-li iMjiKiiriiL.'ins. In iiii- 
liouiifink- :ri'/,iii, Mi-. l;,-.i j;,iiiiii K 
"will iidi'ise Mil.' liiVM i.iJ t.i-(:hni,.:ii riKit- 
tel'^i. tmdd ;nwl iner<^lir*ii'.IisLii^- luMcni-.-s, 
mcthnrts or (.'*'n\',;\'i]i;:^- ii].^. t.'*jtn"i)n)N;;iit .stayv 
Ui I lie imlitic, :,, n(i fj'lliL'l- tlliifly jfcut.S. 
O. (i. Mi'iTr.ud. cOii.or .'iini piHiliAliei- ot 
AUbK.). will Xic-.-.d tlvii gi'oiip, wltli tilts ire- 
mnitKlL-v miuU' ui! oC !<;-].>ie5jc--iitnirv*s of 
otht->- ])uiblii.\tli[.nK coVri'iiig (ho eomfao- 
ii^ni.w iiifUisny. 

NAMM STEREO SAIiES ClINIC. L. M. 

Kaiidw ioli, V iri;-]>ri.'si^K'iit. in <.-liarfiG oi' 
salf.-i. Pilot Radio Corporation, will ijc- the 
(ir?jt >7|)0;tli.-r a1 rt .^^Dccial i.-reo-lii-d yaieis 
I'liiii.' Ill I I .iii.liiri.Ml in cTinnt'.'liini w'lth 
nie annual fradi- sjniw i,i ! h.? Nfltloilitl 
Associalion of Music Merchnnts. 'I'luv clinic 
is Mclu'ihilijil I'm- .Iiiiu- 2-,l ai i>;::i) a.iij. in 
Ihe Iliilcl .\'.;\v Yi'irk.-t-. I'liuT l>a i-[ iciii.iiu s; 
111 (In; .■■iinii- will l.r William A. F'iiik, 

!?alc-S IIU: 11:1 ^cr H'T lilT)I\.ssiitli;l 1 ]1T'(k1iic1 Si, 

OltHfidio LnduBtvies, ir\anu Uiji<sii-i:inH 
l)i-i-Kid'iii, Penti-on Con'sratio". and » 

finn-ih .-<!>..■;.! ki.-r ytt iti be .umLHinriHl. 1:ij1"1i 
A. iiKflei-, riiriirniaTi at iU« .\A.\I,\I tdvi.-- 
lI-iiniiM< I'lijDiititme, will lie dbairni.-m. 

AR G-ETS BRITISH PATUNT, A Bl itlsll 
I>al.>itJ .in Uu' a L-i .list :r. ..ius]H.iisi..iji sysitJiii 
\ov )<jvui.s]ieatirj'>7 Ua.'^ ItcL-n i^ira nLrd Aeons.- 
tic- Hreseavch, Inc., maiuiiVci ui-.'r.^ at AK 
spealiei- HysLt-mti. Tii.- ik--\v ir.L(i--nl valid 
for ("Ii'eat Hrilaiii, Nn.i ihi-'i a Ii-e.l;>iii(i anil 
t!ie isJle Of Man, and t;.x:iriul.« llie coverat:* 
pi'ovJdert by AR's U. S. lialeiit. Tlsii cciu- 
liariy iinw has on« Hueiiseii and Ik uiider- 
^st{^olJ to be iiegotiaihiK Willi oilier 1>!->:>S- 

PICKERIKG LlrBTrMB WASBAlfTY. 

Wiiliei' O. yiaiiiMi., i)i'tfiid.-.-ii( of Pickering- 
& company, aiiiiouiites liuu The .si iDiUui 
Alfidel STS-.TIJ stereo Pltixviih-e ciai-tridec 
.'Uld tli& Mtidel .19C Uliipoise anil with 
ititegralcd (jlckup now onrry u lifetisiie 
warr.Dily. ■■E«oriu5;<> (saDli PIpkeririB \w&A- 
lic(. is Yh-tiiiilly h:ii'ifl-ci-att..'<i nnd " muk-11'- 
goes the same rl^lrt quality eautrnl tiinnil- 
iirds that haw oslaiili..ili(.-(l ricUi.'rint;- ;[.•< 
a leader in th? Ot^ltl oi" hixh tuUdity ffli- 
over a deoa,de, we liavo iuMiitutc-d i< war- 
ranty wfthnm liinii liiiLit." .Mr. s^iaiitnii 
said. 

E-V 3AriES AND PBOPITS JUMP, lli- 
(■■■(■;■; ^.a->^ til' 7'. 7 lUM" i'G-nt. in net uriDlitM and 
'>',.-\ <-i.-nt in HiileK were reivn-ted by 

I Electi'o- Voice, Inc., in itN n^t-al year 
erid.-d Fidir-iiai-y 2K, 11156. Botii lil;■lIre^i an- 
reiaird.^d hi.tilis. Tlu- first E-V ;)nbH<- aii- 
iiiiu]_ n-iHir t sliiiufi iiii'l iiirofit at jii20,;il0, m- 
$1.36 per Mli;vri!. TliiB comj>.^ve;-i with $o5.''..- 
ISS, nr fii) i:Qiit-s per share in the nrecedine 
Hscal ye-jir. itics .mwuiited l<j ?H .7il -l.fiTi; 
compared wRh *9,.373,1S2. All.erl Kahii, 
E-V president, attributed thi; iiierease iii 
:$ale£> and earnings largely to the ifhip- 
iJient of stereo cartridses in the l.-iSt Irali 
of tiiSS, He reijorted overwhelming neeeji-- 
tanee of the new low-priced line of Wol- 
vsfinn hSgli-fldellly .^peaJters, and fcirfc- 
saw a strong market po,?itio)i for Eleclro- 
Voif-e ill 1959. 




LOOK 

no further ... If yow'ie 

ia«i£h}ng for hi-fi iftviiHIs. 

Wplt« ui your r«qBlr«- 

ments now, , . 
Koy Elactrortict ConiMsy 
120- K Llt«rtf tt..M.Y.6, N.Y. 
EV 4- 6071 



Circli: 79C 




where 



fine sound 











"•"gSi/i 






t ■■■ - 










* - 




'-A 
'■--\ 





Fine sound reproducticin begirs with 
a good micfophore. Reslo micro- 
ptiones bring out the best in your 
recorder witfi unsurpassed quality 
for clean, silky, uncolored, flat re- 
sr inse to 20,000 c/s. 
Quality recording, broadcast or P.A. 
uses require a Reslo MarK III. Blast- 
proof, fully shock mounted, triple 
shielded for outdoor use, they can 
be boom mounted without adaptors- 
Exclusive ribbon permits near auto- 
matic self-service replacement. 
Fleslo microphones are used by lead- 
ing broadcast and recording firms. 
Try one at our expense ... see your 
dealer. 

Co-mplete data and iists 
lor Qualified respondents 



ERCONA 

(electronics div.) dept. RA-6. 
VJ6 West leth St., New York 36 



World's 
Finest 
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TODAY'S BEST QUALITY BUY 
I 




ARKAY a-28 

,' COMPUTE 
CONTHOl CENTER 



Full nSli^ sVe'«d at Jnf>nji>rdk Mails peak - 14 WdEtl 
ch3nn«3 * re'iiiit stercQ • balance cont/ol p Iwo-channeJ giln 
control • full f4fi2« bass and IrcCHe ronl/ols » IM dlstorliOfl, -d 
to 1 ■ hamonrc 6i5tartlon. 1% 30-30,(>i>0 cpi - rfual pfe-^rnp 
output jscki # ipeaVef outpuEt. 4, 8, 16, 32 ohms • reipanie, 
20-20,000 cpi - puJh-pull Et84 WNNiSmsofi c»/Ctii!, ^ - 

Wired and tested 599.95 Easy-to-build Kit *64"^ 



ARKAY ST-n AM-FM 
SnnO lUNER 

He'e. fcr (he iirtx trme, ii an .^H- 
fM STffifO Tuner wlthifl the rej:i» 
III every AudlDDhlte. Utv/nilehed by 
unlti costing twice Iht orizs. \Ht 
ST-11 if two difllnct rntel«i>ri in 
one Fcaturins * vV. fcr 10 ab aukilng. viriaoit arc. Single ironi 
panel iwlEch CDnlroli AM, VtA at STEREO scEcclion. ^a/^ 

Wired and Fc<le<1 $74.50 f asy-to-bulld Ki^ *49'^^ 





ARIUY SPA-Si 
STfRlO AMP 

Two ilVi w^U iliilonlDn-free 
h[-f] unpHlien ro; iterco. Or 
uie it ii WAU monau/il am- 

Wired 2na (csled (79.95 




ARKAY SP-& STEREO 

CONTROL CENTER 

V«rfiijle iTc/eo pfe-imji wlin 
dual irputf and ou|pjt\. Hi-la 
iiltcr.l, reVEfTt tuition, bir- 
ance contfol. Leii cbvej*. 

lasy-lo build Ki»^39''^ 
Wired and tested (6:. 95 



See and hear ARKAY Kits at your dealer 

FREE! Stereo booklet and catalog. Wrile OEipt, A 



se-OS Van Wyck fipressway 
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ES L Gyro/jewel 

UiicquaUcd i>erfeciioit of toiia! 
yqtYcduclioit — ai(d iJiis new Hirco 
cartridge !av€! mnirj' limes ill cost 
hy ^remly iiicreiniiig ilic life of your 
viilmbk records and iiyli. 

Imist oil ilic ESL Gyro/)e\i'ci— 
ilic qiil)' stereo cartridge iii}])roved l<y 
the Higli Fidelity Coitswner's Burcnii 
of Sti^iidSrdi . Only Soo.q^. 

_ FOR lISTENlNfi AT ITS 81ST 

Electro-Sonic 

Laboraiorki, hic. 

DeptA'55-;4 5C-thSt ■LoiiglslatidCity 6,NY 

' PS : YcullwMii llieiiea' ESL Cyr-o/h^ila:tcc ncrco <inii 1 
i/j<l/ Hiate all Ciiftfidgcs (omid tcficr.' OiiJyS;^.^^. 
CIRCLE SOA 



save on ^ 

St^r^o hi-ff 



see the best values in the 1959 
ALLIED CATALOG 





world's 
largest (ho lie 
Df systems and 
rompDnents^.. 
everything In 

STEREOI 

Here's your complete, money- saving 
pijifle to Hi-Fi! A>n hr\w yo'l P?vc oil 
ALU ED -recommended complete syatemti, 
includiufi the latest in tKrjllinff Stored. 
Chooae from the world's largest Btocka 
of compoi\cnts [nmplifierH, tunors, 
changers, ypc.nkors, enclosurcfi, recofS- 
ers, accessories). Want to build-your- 
own? — pave up to 50% with our exclu- 
sive Hi-Fi knight-kitb! Easy terms 
available. For everything in Hi-Fi, for 
everything in EloclronicB, get the 4r»2- 
pagc 1959 ALLIED C.iIhIok! 



ALLIED RADIO 



ALIIED RADIO, Derpt. V7-F9 
100 N, WDitcrn Ave., Chicago SO, III. 

□ Send FREE 19S9 ALLIED CAtalng 
Nfitne ^ ^ 



Ad<]res3_ 



j City. 



-State. 



CIRCLIE SOB 



ADVERTISING 
INDEX 



Acoustic flcse^rch. Inc ^4, 45 

A^ro Prof;lucts Co -. 12 

Allied Rjdio Corp ^0 

Altec Lansing CorDorolion 5, "70 

AmpcTiL'X GlcciTonic Corp 77 

Amplifier Co^p- of Amcr'Kn 78 

App^riitus Development Ccrpora tio?^ . . 79 

Ar-kay "9 

Atfas Sound Corp 7.l 

Audio Bookshelf 76 

Audio Devices, Inc Gov. Ill 

Audro Fitlelity, l:ic 61 

Audiogersh Corp 6 

Beldon 21 

Bcjil TelephonG Laborofonci . 16 

Sogcn-Pre5^o Company 51 

British Indu&rrrcs Corporation . fticmg; p, I, B 

CiiissiJicd 7S 

Duotonc Company, \r.c 4. :55 

Durant Sound Company IKi 

DynacD, Inc . ^ . ■ -. -. ^ 73 

Eico , n 

Elj(^f na-Sonic Ltibor^t'Oii&i SO 

El^-ci'f*!s-\?'oiE^ lnc= ^OV. IV 

Eloetfb-Vo'iC^? So'und Sv;.ferYi5 79 

Ercona Co■f^50^a^ion 7S, 1^ 

Fisher Radto Corporation 25, 27 

Fukujn-i Electric iPio?iecr-i „ 39 

Gcncrol Ekctric 31 

Goth^irn Audio Sales Co., Inc 3 5 

Gr.^dD 'Laboroiories 66 

H-eoth Company 7-9 

JiinsZcn Loudspeakers 67 

Key ElectiToniics 79 

Klerul/f Sound Corpcforkin 79 

KLH R^si^iarch o- lDcv^?taprft.£jMl Corporatron "-^ 

Lansing, Jlar^ies 6. Sound, Inc. 15 

.Vlaran^z Compiiny 75 

Nesfiorniny Elccfronic Corp 57 

Newcomb Audno Pfcducts Cg ?9 

GiR'Radjo Induifries. Inc 32 

Partridge Transformers SO 

Pickering Cj Company 15 

Pillot Radio CorporatiorT . . . . 41 

Precise Ddvclopmcnt Corp. . ^ . -47 

Professional Directory . . . . , 79 

Rarlio Corpo/ation cf Amcnc/i . . , . Cov, II 

Radio Shack Corporation -55 

Rok-0-Ki,M Co., Inc 49 

Roslo 70 

Rider. John f.. Publisher. Inc 79 

Roberts Electronics Inc, .,. 71 

Scott, H. H., Inc 69 

Sherwood Electronics Laboratories .... 1 

So'unclcrafr Corp 7~ 

Strombcrg-CoHson, A Division of 

General Oynamtcs Corporoi Irri SI, ^3 

Tandbcrg 2, 5£ 

Tannoy li 

United Audio 37 

U'nivci-sily Loudspcokc's, Inc S'Q 

Viking of jMinnoapoMs 33 

Vtrsvox 7S 

\A/ca!hcrs Industries '^5 



heads . • . 

or tails 
YOU WIN 



Picking and choosing . . . flipping a coin 
. . . there's no chance of 'goofing* with a 
Partridge transformer. They're the 
finest transform- 
ers made — 
experts agree 
and invariably 
specify them. 

Flip a nickel if 
you wish but 
always cati 
Partridge ... thai 
is, if you want a 
winner. 





OUTPUT TRANSFORMERS 

Write now far free Brochure and name o[ nearest den'i^iy 
Sole U.S. Rep. 

M. SWEDGAL 

Dept. M, 258 Broadway, New Ydi4< 7, N.Y. 

Teitphw- WO/ 111 2-S4SS 



CIRCLE 8t)C 




BOE't 

even 
lEITIOIJ 
tliat 
word! 



80 



"Frightened to death" is no fig- 
ure of speech where cancer is 
concerned. Each year thousands 
of Americans lose their lives 
needlessly because they were too 
terrified about cancer to even 
learn facts wliich could hav-e 
saved their lives! Learn how 
to protect yourself and your 
famify by writing to "Cancer," 
c/o your local post office. 
American Cancer Society 



AUDIO • JUNE, 1959 



www.amerlcanradiohistorv.com 





Audiotape "speaks for itself" in a spectacular recording 
—available in a money-saving offer you can't afford to miss! 



DETAILS OF THE PROGRAM 

The stii-i-iiig "Hlood h7k1 Thunder Classics" 
progi-iim itu'lucics Ihcsc colorful soleclions: 

Ts'Chaikowski , . , Russian Dance 
Stbelius , . . from Finlandia 

de Fslla . . . Dance o* Terror. Ritual 

Fire Dance (El Amor Brulo) 
Scahms . . . from Symphony No. 4 in E Minor 

Khatcliaturian . . . Saber Dance 

Stravinski - . . infernal Dance of King Kaslchei, 
Finale (Firebird Suite) 

aeet/iuuen . . . OOe to Joy (Syrnpttoriy No. 9 
in D fvlinor) 



DETAILS OF THE OFFER 

This exciting recording is available in a spe- 
cial bonus paeknt^e at all Audiotape dealers. 
The packajje contain.? one 7-inch reel of 
Audiot;xpe (Type 12.51, on Ii-::-mil acetate 
base) and the valuable "Blood and Thundcl- 
Classics" prograrti (professionally recorded 
on standard Audiotape). For the entire 
package, you pay only the price of two boxes 
of Type 1251 Audiotape, plus $1. And you 
have your choice of the half-hour stereo pro- 
gram or the full-hour monaural version. 
Don't wait. See your Audiotape dealer now. 



Here's a reel of musical excitement that belongs on 
Rvcru tape recorder. "Blood and Thunder Classics" 
is a prog-ram of great pa.'^sagert of fine music, spe- 
cially selected for their emotional impact. 

The makers of Audiotape have not gone into the 
music business. Thej' are simply using lliis method 
to &\\q\v Audiotape to "speak for itself." This un- 
usual prog-i-am shows you how vibrant and colorful 
music can be when it is recorded on Audiotape. 

"Blood and Thunder Classics" is available 
RIGHT NOW from Audiotape dealers everywhere. 
(And only from Audiotape 
dealers.) Ask to hear a por- 
tion of the prog-ram, if you 
like. Then, take your choice 
of a lialf-hour of rich stereo 
or a full hour of dual-track 
monaural sound - both at 
7i,A ips. Don't pass up this 
unusual opportunity. 



ft! ift lotft Pg 




"j'l spoafcs for Useii" 



AUDJO DEVICES, INC., 444 Madison Ave., N.Y. 22, N.Y, 
\n Hollywood:: &4D N. Fzlrfiix Ave. - In Chicago: bA2Z fi. Mil^v^ukce Ave. 
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HEAR PAGING 

Clearer... Easier 

SAVE MONEY, TOO! 



advanced engineering assures 

CLEARER COVERAGE with F|WER SPEAKERS 

...improves efficiency .reduces listener fatigue 

Every installation further proves the efficiency, utility, 
and economy of e-v sound projectors. Messages become 
easier to understand without listener fatigue. At the 
same time, you save cost by using fewer speakers for 
proper coverage of the listening area. Wherever paging 
is required, get the benefit of natural voice reproduction. 

Choose the Type Designed to Meet Your Paging Needs 

WIDEST DISPERSION. Exclusive cdp dual-diffraction 
design* gives uniform, wide angle coverage at all fre- 
quencies ... no dead spots, no hot spots. Exclusive e-v 
compound horn reduces compression distortion to as 
low as 2% at full power — thus assuring minimum listener 
fatigue at any sound level. High efficiency performance 
cuts the need for costly high power amplifiers. 

CONCENTRATED COVERAGE. E-v newly designed 
reentrant projector provides highest intelligibility at 
lowest cost where sound must be concentrated. Handles 
twice the power of conventional speakers, for greater 
penetration. 

Model 84V 25-watt CDP. Has (wo coaxiaKy-mounted horns work- 
iiKj from opiiosite sicJes o( a single diaphragm. Special edgewise-wounti voice 
coil provides ^5% greater efficiency. Wide-ranr/e response; 250-10,000 cps. 
Sound pressure level: 114 dh. Dispersion: 60° x 120°. Imp.: 16 ohms. Inde- 
slructible fiberglass horn. Size: 11%" >: ly," x lOX" deep. Net wt. 6V» lbs. 

List Price, $4-5.33 

Model OA^^AS CDP with 45-ohm voice coil for intercom applicalions. 

List Price, $47',83 

Model S44 30-walt Reentrant. Diecast aluminum horn, with re- 
n^ovable driver, and irniversal mounting bracl^et. Designed for easy servicing 
with field-replaceable voice coil. Wide-range response: 250-10,000 CPS. 
Dispersion: 90°. Sound pressure level: 120 dij. Inip.^ 8 ohms. Size: Sy," 
dlanu xSM'deep. Nelwt. 5 lbs. lOoz. List Price, $34.50 

Model S44-45 Reentrant with 4S-ohm voice coil for intercom use. 

List Price, S36.00 

I Sound |>ressii [c level mcssu/cff i{ 1 f(. on axis from 500 to 1500 cps With full rated input.) 

E-V sound projectors ars extra-rugged for long-life service indoors or ouf- 
dooi"s. TJiey are weatherpioof, blastjjroof, splashproof. Actual cOncpHri^juii 
on ihe job proves their tuperiorily. 

'Design Patent 169,904 

Write for Bulletin 2S8A lo Dept. 69-A 



No Finer 
Choice tlian 



Other Popular Models in the Complete E-V Line 

For large area sound reinforcement; Model 040 OO.wfltl 
CDP or IVIodel 848LT SO-wiatt Long-Throw CDP, at 
$75.00 list. For high-fidelity voice and music: the E-V 
Miisicaster at sao.OO list. Remember too, you get even 
better sound when you choose an E-V high-fideiity pro- 
fessional microphone from today's most complete line. 




Muslcaster 



ELECTRO-VOICE, INC. 



BUCHANAN, IMICHICAN 
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